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Title & Document Type: 181A/AR Oscilloscope Operating and Service Manual 
Manual Part Number: 00181-90916 
Revision Date: September 1976 
About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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He Packard Company certifies that this instrument met Us published 
specifications at the lime of shipment from 'the factory. Hmkti^Packard 
Coypaany further certifies that its calibration measurements traceable 
to the United States National Bureau of Standards, to the exu nt nUowed 
bv the Burem/s calibration facility, amt io the caiibratUm faciUnes ol other 
International ' Standards Organization members. 






■7'h:ivS HewloU-Fackard product is warranted against defects m materials 
and workniansihip Sirr a period oi orje year from date ot sl.iiipx'!o.eE.<t. 
Hewiett-'Packard wdl, at its optioB. repair or repEacej^roduete which prove 
to ho dcShr-piv’e dyring the wdrnmty period pr^r/ided they are re&ymed 

to Hewlett-Faekard, arsd provided the preventive nmirstenance procediires 
in this rnamud are followed. Repairs necessitated by misuse of the product 
are no'i by this warranty, NO OTHER ¥/.ARRANTlES ARE EX- 

PRESSED OK IMFLiKD, INCLUDING, BUT' NOT liMITED TO, THE 
IMPI .rEf'j VV ARli^VNkdHdS OF MERCT14NT- AiBILI'TY AND FITNESS 
FOR^ A,' >ART](;UIAR PURPOSE. HEWLE'nU^ACKAKD IS NOT' 
UABLE FOIt GONSECAO'iNTIAL 

) 

Service coniract.s or customer assistance agroement^^ are available for 
Hewlett -Packard 

For any assiKtimee, contact yoar nearest Hewlett-Packard, Sales and 
Service OR’ice., Addresses ore provided ai the back of this manual. 
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SERIAL NUMBERS 
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This mai)uar applies dilrectly to /instiriiments with serial 
numbers prefixed 1409A (1S1A); /l347A (181 AR). i 



With changes described in Section Vlf, this manual also 
applies to instruments with serial numbers prefixed 
748 through 1337A. 



For additional important information about serial num- 
bers, see INSTRUMENTS COVERED BY MANUAL in 

Section I. 
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SAFETY SUMMARY 



The following general satiety preeaistlona mmt be observed during all phases of operation, service, 
and repair of this Instrument Failure to comply with these precautions or with specific warnings 
elsewhere In this manual violates safety standards of design, manufacture, and Intended use of the 
Instrument Hewlett-Fackard Company assumes no liability for the customer's failure to comply 
with these requirements. 

GROUND THE INSTRUMES^T. 

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electric, al 
ground. The instrument is equipped with a three -conductor ac power cable. The power cable 
must either be plugged into an approved three-contact electrical outlet or used v>/ith a three-contact 
to two-contact adapter with the grounding wire (green) firmly connected to an electrical grourid 
(safely ground) at the power outlet. The power jack and mating plug of the power cable meet 
International Electrotechnical Commission (lEC) safety standards. 

DO NOT OPERATE IN AN EXPLOSIVE ATNIOSPHERE. 

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safety hazard. 

KEEP AWAY FROM LIVE CIRCUITS. 

Operating personnel must not remove instrument covers. Component replacement and interna! 
adjustments must be made by qualified maintenance personnel. Do not replace components with 
power cable connected. Under certain conditions, dangerous voltages may exist even with the 
power cable removed, To avoid injuries, always disconnect power and discharge circuits {before 
touching them. 



DO NOT SERVICE OR ADJUST ALONE. 

Do not attempt interna! service or adjustment unless another person, capable of rendering first aid | 
and '•esuscitation, is present. 

USE CAUTION m^HEN EXPOSING OR HANDUNG THE CRT. , 

Breakage of the Cathode-ray Tube (CFtT) causes a high- velocity .scattering of glass fragments (implosion), 

To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handling of the CRT shali 
be done only by qualified maintenance personnel using approved safety mask and gloves. 

DO NOT SUBSTITUTE PARTS OR MODWY INSTRUMENT. 

Because of the danger of introducing additional hazards, do not install substitute parts or perform 
any unauthorized modification to the instrument. Return , the instrument to a Hewlett-Packard 
Sales and Service Office for service and repair to ensure that safety features are maintained. 

DANGEROUS PROCEDURE WARNINGS. 

Warningsv such as the example bdlow, precede potentially dangerous procedures throughout this 
manual, instructions coRtaiined in the warnings must be fQfloweid. 

[ waknjngI 



Use extreme caulfori I'tarscJlIngs 



SMSlrug, are preserat iii this 

aihd'adjysfliinQ. 
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t^l. INTRODUCTION. 

i-2. The Model 181 A/ AR, is a lightweight, genera! 
purpose, variable persistence, storage oscilloscope 
with plugin capability. The Model 181 A and the 
Model 181AR as shipped from the factory are in- 
tended for bench use. The Model 181AR may be rack 
mounted as described in Section II. 






1-10. accessories supplied. 

I'll. The standard Mbjdel 181 A/ AR Oscilloscope ii^ 
supplied with a mesh contrast filter, blue ligiit filter, 
230V fuse package, and a detach'f^ble power cord. Also 
included with the Model 181AR’ |to 
kit and two clip-on probe holdersi^;' k 



1-3. The Model 181A/AR is convection cooled and 
operates within specifications as listed in table 1-1. 

Ir4. The variable persistence capability is especially 
useful for viewing slow-speed signals. Adjuiitment of 
persistence time can provide viewing of a complete 
trace with fading sufficient to prevent interference 
with the next trace. Display persistence can readily be 
adjusted to eliminate flicker and still provide high 
resolution. 

1-5. The storage feature of the 181A/AR can be used 
io store single-shot occurrences for later viewing or 
p.hotographing. Comparison of waveforms can be ac- 
complisiied by storing several separate occurrences 
and later viewing them simultaneously. 

1-6 The horizontal amplifier has a direct-coupled 
bandwidth of dc to 5 MHz. The ac -coupled bandwidth 
ip 5 Hz to 5 P/ihz. With adynamic range of i 20 volts , 
the amplifier has front-panel selectable deflection 
ranges of Iv/div, 0. 2 v/div and 0. 1 v/div. A vernier 
control provides continuous adjustment between ranges. 
A magnified sweep accuracy of i5% is maintained at 
selectable magnifications of X5 and XIO; and a front 
panel BNC connector permits the use of external de- 
flection signals. The external inpu^ has an inpuc im- 
pedance of 1 megohm shunted by appx'oximatoly 30 pf. 

1-7. A rear panel BNC connector is provided for 
external control of CRT blanking. A signal of 
approximately -h 2V, 50 ns pulse width (<10 MHzCW), 
will blank a trace of normal intensity . The input^ 
resistance is 5100 ohms. 

1-3. External outputs are provided through four rear 
panel mounted BNC connectors for coupling plug-in 
derived signals to external equipment. Since these 
outputs are dependent upon tiie plug-iiis utihred, the 
appropriate plug-in Operating and Service Manual 
should be referred to for identiiication cf the output 
signals available. The output amplifiers can supply 

3 mA, and will drive impedances aa low as 1000 ohms 
without distortion, 

1-9. A square wave signal of approximately 1 kHz 
is available at tlie front panel for calibrationf'urposes. 
Its amplitude of 10 volts peak-to-peak is accurate to 
±1%, and it has a risetium ox le.ss than 3/isec. The 
signal may be used to -idjust horizontal and vertical 
deflection factors and to comiXiiisate divider probes. 



1-12. EQUIPMENT AVAILABJLl^ 

1-13. Testmobiies, cameras, probes, viewing hoods, 
terminations and other accessory items are aii^ailable 
for specialized requirements. Information on these and 
the above described accessories may be obtained from 
HP Sales/ Service Offices listed in the rear of this 
manual. 

1-14. instruments covered by man- 
ual. 



1-15. Attached to the instrument is a serial number 
plate. The serial number is in the form: OOOOAOOOOO. 
It is in two parts; the first, four digits and the letter are 
the serial prefix and the last five digits are the suffix. 
The prefix is the same for all ideatic^I instruments; 
it, changes only when a change is made to the instru- 



me:’.i. if?e sunix however, is ar«ignca scqnentiahy and 
is different for each instrument. The coipients cA (his 
manual app’y to instrnmentc wzlh the serial rnmber 
prcfix(eft) listed under SERIAL NUMBiSriS on the title 
page. ; 



1-16. An instrument manufactured afver the printing 
of this maiiun' may have a nimber prefix th/fl 

is not listed on the title page, hhlu unlifited s.ermi 
number indicafos the instrument is dviverej^if. from 
there described in this manual. The n :*r:nal for this 
nevrer iartrument is accoinpanifd by a yellow Manual 
Chanp:os supplement. This s'^pplCT-iciit contains "change 
information" t!:,at xciplains how to adapt the mfxnual to 
the newer inst; iii?,"nt. 



1-1/. in addition to change inforniotien, the supple- 
ment may contain iiiformailon for ccTiienting errors in 
the manual. To keep tlii.i manual as curront ond ac- 
curate as possible. Hew leit-Packard recommends tSiat 
you pcriodic-il'y regaesc the Icteot Manual Changes 
supplemci't. The snpplcnient for tins manual is identi- 
fied w fih the I; anaal pnnt date end pai t number, both 
of which appear on the manual title page. Compli- 
mentary copies of the supplement are available from 
Hewlett-Packard. 



i-18. Ihir information concerning a serial number 
prefijc that is not listed on the title page or in the 
Manual Changes supplement, contact your nearest 
Hewlett-Packard office. 
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, ' Table Specifications \ 



rnal Input y ' V'/' A','y 

bandwidth; dc co^ptled, to 5 MHz; >x cOupied, 

]a'5'’Hz to5 MHz; Af S' ■' ''S 

i)eflection Factoi',( sensitivity): i; v/div, i:5%\on 
X1;'|0A2 v/div on;X5; 0:1 v;/div'.±5% 0^^^ 

' ' XiO; vernier provides continuous adjustrnent 
1 , bet^On ranges A DynanOic range ±20 y. 
input EC: 1 niegohin shunted by approximately 
.>30p^: i, . 

Sweep Maigiiifier: X5, XIO; accuracy ±5%. 

CALIBRAToV ■ r;- T':' \ - 

Tit'pe: approximately 1 kHz square waye, than 
'?'Psec risetinie.,; \ ' '' A a.V'.. 

Voltage: lOv peak-tO-peakj, accuracy ±1%. \ 






CATHODI RAT tUBt AND 



.'A '■ 



inibut^^. To VIEW mOdb, traces majr, be stored 
■bt borrnal intensity tor more than 15 s0cond.4.i 
intOiipity Modulation: APPi^oximately +2V, 50 ns , 
pulse wicStb^'^ 10 MHz CW), Will blanlt. tyace pf 
noi^mal intp^sity. Input Resi.^tanpe, 5100 ohms. 

I Beam finder^ l| BF^AM control whOn 

Operating/in aiiy nipde excepV^TO^ br VIEW 
brings tr4ce on CRT screen regardless of setr 
ting of horizontal or vertical controls; , ; 



I, . • M 



OUtPUTS 

y i' " '■. 

Four emitter, follojiyer cwtputs for main aiid delayed 
gates, main and delayed sweeps;, Maxirnu rii cu r A 
rent available' is ±3 ma. Outputs will dri^e Imped- 
ances down to ik ohm without distortii^n. 

GE^ERAi 



' s 



".A 



i' ' . \ 



Tjme: pont-accelerator storage tube; 8. 5 ky ac- 
celerating potential, aluminized P31 phosphor. 
Graticule: 8 x 10 diyision parallax-frc-e internal 
graticule marked in .95 centimeter luquares. 
Subdivisions of 0. 2 div oa major axes. Front 
panel recessed TRACE A LIGN aligns tr?|c e with 
graticule. Y axis may be aligned to be perpen- 
dicular with X axis with internal control for ac- 
curate rise time measurements. 

Writing Speed: WVite mode; 20 div/msec. ; , 

Max write mode; >5 div/usec; ' 
Erase: push-button erai^ure takes approximately 
■ 300 msec.. \ 

Brightness: greater than 100 foot-lamberts lyilb 
entire screen faded ppsitiYe. 

Persistence: continuouslyr variable from lebs than 
0. 2 second to more than gm: minute, or normal 
P31 pereistence qi;,_appyoX 40 /j,sec. 

Stora'.ge Time,: FremW'JRITE mbde to STORE,' traces 
mvf.y be stored at reduced intensity for more 'f;han', 
one. hour. To VIEW mode, traces may be viewed'', 
at normal intensity l:or more than minute. 
From MAX WHiTf! rnode'- tq STDRli, .' traces " may 
, be stored at reduced btemsity^^to^ more than 5, 



Environmtent: Model 181A/AR Qscifloscope wit,h 
^ plug-ins operates, within specifications over t;he 



, \ V 



following ranges: v 

■,Temperature:^ ,'0“ , C to +5»'5'' C. • 

Ilunii'diity: to 95% relative humidity to 40'’ C. 
Altituder to 15, 000 ft. \v , 

Vibration: ^ vibrated in three plane lor 15 
min each with 0. 010 inch, excursion, 10 , 
to 55 Hz';'-, 



Power. 115 or 230 V d(a0%, 48 -440 GPS, less than 
225 VA m^ with plug-ins, convection cooled 
(Other voltages\availabley see pptioris). 



\ I 



i Weight: twithont plug-ihs) Model 1.81A; Nyt 10.9 
; kg (24 lb) Model 18! AR (rack); Net,' 11.8 kg (26 lb). 



OPTIONS: 



, ) 

i. ' 



■ ' \ 



' . A ' A' 

003: 100 or 200V operation 
004: ■ 110 or 220V operation ; , 
63 1! P31 phosphor, non- graticule 
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SECTION il 
INStALLATION 






2-1. INTROQiUCTION. 

2-2. This section of the pianuai c;ontairi^ inspection aiiuJ 
installaiion ipro^^^ for the^Mv>>del I&IA/Ait Qscillo- 
scope. Ii5 addition, packing and claims' procedures are 
diaciissed in the event damage occ^urs dunng shipment. 

2-3. jmTIALTNSPECTIOM. 

. . \ ' I' ' : ' 

' ' ' ' 

2-4. inspect the shipping container for damage. If the 
shippirig container or ciishioning material b damaged, 
it should be kept until the contents of the shipment 
have been checked for completeness and the instru- 
ment has been checked mechanically and electrically. 
Procedures for checking electHcal performance are 
given, in Sectiori V. If the contents are incomplete, 
if there is mecharlicai damage or defect, or if the 
instrument does not pass the Performance Tests, 

. notify , the nearest Hewlett-Packard office. If the 
shipping containei" is ' damaged, or the cuis^hioning 
material shows signs 6f stress, notify^ the carrier as well 
as the Hewiett-Packard officx^ Khep the shipping 
materials, for carrier’s in.spectioni The JriP office will 
arrange fdr repair or replacement at HF^ option with- ' 
out waiting for claim settlement. 

2-5. REPACKING FOR SHIPMENT. 

1 ■ , ■ ' ' ' 

2-6. If the instrument is to be shipped to a Hewlett- 
Packard Sales/Service Office, attach a tai? to itshowing 
owner’s name,, address, instrument model number and 
serial number, and a description of the service re- 
quired. ' 



2-7. Use the original .shipping carton and packaging 
materials for reshipmerh,. If they are net available, the 
HP Sales/Servijee Offict<‘ will provide information and 
recommendatio«|s on material to be used, 

2-8, PREPARATION FOR USE. 

24. FOWE^R REQUmEWIENTS. 

2-10. The Mod^; 181 A/AR requires a 115V, or 230V 
il0%, single-phase, 48 to 440 Hz power source capable 
of supplying 225 VA maximum'. 

2-11. 115V Operation. This instrumen, , ,as ship- 
ped, is ready tor operat'on on 115V ac. Before applying 

rear-panel slide , switch, labeled 
SELECTOR, for proper pbsitiqn, It should be set so 
that 115 it-, vi si blf\ Check the fuse to verify that it is 
the proper value to provide protection for 115V opera 
tion of the instrument. V , . 



2-12. 230V Operation, if the instrurnent is to be 
operated from a , 230V ac power sciirce, set the rear- 
panel SELECTOR slide switch to 230, Replace the fuse 
with the proper value for 230V operation. 

2-13. tHREE-CONDUCTOR POWER CABLE. 

2-14. This instrument is equipped witR , a 
conductor power cable that, when connected to an. ap- 
propriate receptacle, grounds the instrument through 
the offset pin. The powef^ cable requinjcl dep^^^^ 
the ac input voltage, hnd the country in which sh in- 
strument is to be used. Figure 2-1 illustrates? the stan . 
dard power receptacle (wail outlet) configurations 
that' are used throughout the United States and in 
other countries. The HP part number shown adjacent 
to Each receptacle drawing is the part number for a 
power cable equipped yvith a mating plug for that 
receptacle. If fhe appropriate power cable is not in- 
cluded with the instrument, hbtify the nearest Hewlett- 
Packay'd Sales/Seivice Office and a replacement cab^ 
will be provided. 



’ 8120-JC96 
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1900A-0M-0e-76 



Figure 2-1 . i^ov/ei* Rereptacles 



2-15. When operating .the-'Mpdei vl8iA'/AR' ,'frpm ...« 
two-c?3iTitact power out.iet. use a three-coriduetpr lo 
two-conductor adapter. Preserw the safety hjature by 
grounding the adapter flc. -vaiC (third) lead. 

2-16. INSTRUMENT 

2-17. Both the Model 161A and the Model 181AR, 
as shipped from the factory, ace intended for bench 
use.' The Model I81AR, however, may he rack nmunt- 
ed. A kit for converting the Model 181AR to a rack 
mount is supplied with each inf/trument, Instructions 
for making the convention are given below. See figure 
2 2 for parts identilfication. 
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Installation 
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a. Detach tilt stand by pre;ls8ihg it away fT:oth wi/1 nminlai] 
ftnnt'ieet. -Remove iill‘ plastic/feet'b>^dep?'es(3ing,met^^ V' "Vinst-rumehi. - :; 
button and-;S!sding..lec!t''fr^ '/ V' 



b. Remove aiuniinum trim stri^p eaciV side 
orinstrumeni'vvith a fchin'.bladtr^ , 



will niaintain a rea.^onable temperatuj'e witliin the 



2~20: CGi^iTR'AST FILTER. 



orinstrument VHh a fchin'.bladtriool. , - ' '' ' 2-21/ con designed to be easily re- 

^ d- ' i' ' ' V d' /- , / /mb vfed- ftwo ' CRT 

/ 'c/; Attach rack moppfeing ' ir»i,sRace 'frcm ■'/ proVi-des cpih'fdrtabk*'' vieMteing, wh'eh the'iriwtramoht is 

' • which tri^n strip -^breWs d't<>Pbi"aied'-inaTormal and high/ ambient 

'' 'with "kit). ' ''\/ -b;.y '''v ',/ //''v,,/ 

/ -: , ' .'! ■ ' ' V ' 2-22. ;ThehGdhtraf^t\ filter is loeided \ behind, the ‘light ' 

„ ' Large riotch.. of flange should- be. positioned at, bottonV’ • ^shiel5|j' ;Y/hen it cam.^n^'a is .atl-ache'd foriHF^e, .reaioval,' of 
, 'of instruirhen/ ■■-, ■ ^ ih-t/|di:erinnyLe,deBirablc,^ ■ /■,-. ', ' 



2«d*t/' l^sSSTf^OlbiEWIT Cbdy MG. ' ' f' , ,2-23i To femovedhe'plastid liglr/shield,,Bquee^^^ 

//'-•' ' /-.; '■ '/-, ■ /imidpoint at: top 'and orr boiioro. , Apply preasure until 

■2-i9. ''The -Model: 181A/AK does not 'need forced'-tpr upper and lower ears' clear the. siotB. iii the' h(Ael.. ‘•Full . 
cooling when operated in., an ambient , ten)perature ' of • forward and remove* 'Eemove/vbe'cphtras.t iilter, .v-hich ' 

;0 to' ;+b!i :degrees cintigrader Normal air' cireuiation/:/ ,i iJb'hcid'ip' the bezel by iblooBe pressure fit,, 



' ' ' - I 
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SECTION ill 
OPERATION 



3-1. INTRODUCTION. 

3-2. The Model 181A/AR is a lightweight, variable 
persistence, storage oscilloscope using plug-in vertical 
and horizontal modules. Both high and low voltage pow- 
er supplies, a calibrator, the CRT, and circuitry for 
the variable persistence and storage operation are con- 
tained in the Model 181A/AR. A compartment tor the 
horizontal and vertical plug - ins is located in the lower 
portion of the Model 181A and in the right hand portion 
of the Model 181AR. In both model-> i'le couipartment 
is designed to acoopt. the vertical piug-in on the left 
side and the horizonial plug-in on the right. The plug- 
in units mvist be locked together before being inserted 
into the comparlment(see plug-in manuals). 



3*3* 






f' 



3-4. Prior to operat ing the M odel 131A/AR, the oper- 
ator mu^have a thor on of in.strument 

operation and control lunctioo. 0 . This section should 
be read in its enUrety before atterapting to operate the 
instrument. 



fcAimoNi 

To avoid CRT damage, the 
cedu; e should be followed e 



follcwing pro- 
time the 



instrument is operated, 

S-Tk The following are steps that sitast betakenprior 
to applying power to the Model 181,A /AR Oscilloscop|e. 

a. De?ires;:; WRITE nwsh button. 



b. 

c. 

d. 



Set PEaSISTENCE control fully ccw. 
Set INTEICSITY control fully cev;. 



Apply power to Model IBIA/AR 



e. After 3 minutes, the entire CHT viewing, area 
should be evenly flooded green. 

NOTE 



If. there is no green iiiuminationj turn 
instrument crii and check all CRT con- 
nections, 



3-7., The location of operating controls and connectors 
is slicwn in Figure 3- i together with brief explanation 
, of their .functions. Additional information regarding 
some o,t‘ tliose canti'G.ls andconnectors is provided below. 



3*.3. FkONT PAmi.. 

3-9. FOCUS A MB ASTIGMATISM. Thei^e controls are 
provided to assure uniform focus of the trace over the 
entire CRT scr«?en. To adjust, set the Presentation 
Selector to WRITE, center a low- intensity spot on the 
C.RT screen, and adjust FOCUS and ASTIGMATISM- 
controls for a ■ small, round, sharply focused spot. 



Readjustment of the ASTIGMATISM control is seldom 
required except, for example, when the vertical plug- 
in is changed. 

3-10. STORE. Li order to retain whatever is visible 
on the CRT, depress the STORE push button. The sig- 
nal will be stored at reduced intensity, resulting in a 
storage time of greater than one hour. The INTENSITY, 
PERSISTENCE, FOCUS, ERASE, and HORIZONTAL 
POSITION controls do not affect the presentation in the 
STORE mode. 

3-11. In Gome applications, it may be desirable to show 
several overlapping traces at once. This is possible 
through proper manipulation of the PERSISTENCE and 
INTENSITY controls. Simply obtain the desired mul- 
tiple trace display in the WRITE mode, then depress 
the STORE push button. 

3-12. A display stored on the CRT when power is re- 
moved from the instrument will remain stored for 
several days. In order to observe this stored display, 
depress the VIEW push button and turn the POSITION 
control on the Vertical Plug-in counterclockwise prior 
to restoring power to the instrument. This prevents 
a bright spot from being portrayed on the screen due 
to the initial surge from the CRT write gun. 

3-13. Several individual waveforms may also be stored, 
even though they are written at different times. Having 
stored a trace, for instance, the operator may c,«ioose 
to switchbacktoWRITE and record another trace, etc. / 
prior to erasing. And by turning the Model 181A/AE; 
power off, as few as ouo trace a day can be recorded' 
for a week or more, depending on total time instxument 
is turned on, as storage time would decrease accord- 
ingly. 

3-14. VIEW. To observe a previously stored display, 
depress the VIEW push button. The stored display will 
be intensified to a brightness level determined by the 
intensity and persistence values selected during the 
write process. Again, the INTENSITY, PERSISTENCE, 
FOCUS, ERASE and POSITION controls do not affect 
the display. 

rrnnrvvvvYvvj 

KAUTION4 



Excessive intensity for long duration 
may damage the CRT storage mesh. 

The INTENSITY setting for any sweep 
speed should be minimum usable in- 
tensity. 

3-15. NORMAL. Selection of this operating mode dis- 
ables the variable persistence and storage features of 
the instrument. It will now function as a conventional, 
general purpose, oscilloscope. The PERSISTENCE 
control does not function in this mode. Always adjust 
INTENSITY in WRITE mode with minimum PERSIS - 
TENCE , for no blooming, then switch to NORMAL. 
Do not increase intensity beyond this level while in 
NORMAL. 
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Note; MotJelslSlAandlBlARdifferonSy in power module locatiosi. All controls are identical. See Fig. !-l. 

1. FOCUS: Controls sharpness of writing beam. 17. DISPLAY: Select.s source of horizontal iisput 

2. STORE: Retains displayed signal at reduced 
intensity, for long time storage,. 



3. VIEW: Intensifies stored display to brightness 
level for viewing. 

4. NORMAL: Selects operation as standard os- 
cilloscope. Note intensity level (refer to par- 
agraph 3-15). 

5. WRITE: Operates CRT at normal writing rate 
with variable persistence. 

6. MAX WRITE: Operates CRT at maximum 
v.^riting rate with variable persistence. 

7. ERASE; Remove.? stored or written displays. 

8. PERSISTENCE: Controls endurance time of 
displayed signal. 

9. ASTIGMATISM; Adjust ruundness of writing 
beam. 



Rotates trace ai ouod center 



10. TRACE ALIGN: 
of CRT face. 

11. FIND BEAM: Returns display to C in*. 

12. INTENSITY: Controls brightnes,s of display. 

13. POSITION; Coarse adjustment of display’s 
horizontal pos,'tion. 

14. FINE; Fine adjustment of display’s horizontal 
position. 

15. MAGNIFIER; Magnifies horizontal display. 

16. PHASE/B.ANDWIDTH: Selects between nor- 
mal operation (BANDWIDTH) and XY opera- 
tion (PHASE). Located in, side on board. 



18. AC/DC: Selects AC or DC coupling of an ex- 
ternal horizontal input signal. 

19. EXT INPUT; BNC connector for coupling an 
external horizontal input signal to oscilloscope. 

20. POWER" Push-button switch with ind;icator 
light for turning oscilloscope on and off. 

21. CALIBRATOR: Provides a 1-kHz square 
wave signal at lOv pk-pk. 

REAR PANEL 

A. AC IN.Pi' I: 3-wire ac power line input jack. 

B. MAIN Ga PE OUTPUT; BNC for connecting 
main gate to external equipment. 

C. DELAYED GATE OUTPUT: BNC for connect- 
ing delayed gate to external equipment. 

D. DELAYED SWEEP OUTPUT: BNC for con- 
necting delayed sweep to exteOial equipment. 

E. MAIN SWEEP OUTPUT: BNC for connecting 
main sweep to external equipment, 

F. Z-AXIS INPUT: BNC for connecting external 
intensification or blanking signal. 

Gu I USE: AC line fuse for 230vac operation. 

H, FUSE: AC lino fuse for llSvac operation. 

J. LINE SWITCH: Input power switch for selec- 
tion of llSvac or 230vac operation. 

K. GROUNDING CONNECTOR: 3-way connector 
jack for instrument grounding. 



Picture 3-1. Front and Rear Panel Controls and Connectors. 
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3-18. WRITE, Depressing the WRITE push button 
establishes the CRT in a condition for variable per- 
sistence display of a signal which can later be stored. 
Use the minimum INTENSITY and maximum PERSIS- 
TENCE required to obtain the desired display. 

3-17. MAX WRITE. Operation in the Max Write mode 
(MAX W. ) provides a more rapid build-up and display 
of fast single-shot signals. Since the background il- 
lumination also increases more rapidly, theCRT con- 
trast level and storage time are reduced. 

3-18. ERA23E. Depressing the ERASE push button will 
remove stored signals from the CRT when either the 
WRITE or MAX Wpush button is depressed. Stored 
or written displays that remain visible alter erasure, 
may require the ERASE push-button be held depress- 
ed for approximately 30 seconds. 

3-19. PERSISTENCE AND INTENSITY. These controls 
determine the viewing time of a signal being displayed. 
The INTENSITY sets the brightness of the trace as it 
is written. The PERSISTENCE control is used to 
establish the desired duration of signal viewing without 
rewriting. It accomplishes this by varying the rate at 
which the displayed signal is erased. 

3-20. TRACE ALIGN. The TRACE ALIGN adjustment 
control compensates for external magnetic fields that 
may affect the alignment of the horizontal trace with 
the graticule. The alignment should be checked when 
the instrument is moved to anew location and the ad- 
justment made whenever necessary. 

3-21. FIND BEAM. Off-screen positioning of the CRT 
beam may occur due to initial improper control set- 
tings or a very high dc input signal. The beam may 
be brought back on screen by depressing the FIND 
BEAM push button. Adjust the horizontal and vertical 
position controls to center the beam (refer to the plug- 
in manuals). Adjust the INTENSITY control to obtain 
a visible trace. 

3-22. DISPLAY. This control determines tlie input 
signal to the horizontal amplifier. With the DISPLAY 
control set to EXT; CAL, the external horizontal input 
signal is coupled directly to the horizontal amplifier. 
As the DISPLAY control is rotated counterclockwise, 
the external signal is increasingly attenuated. When 
the DISPLAY control is fully counterclockwise (INT), 
the external input signal is disconnectedandthe inter- 
nal sweep is coupled directly to the horizontal ampli- 
fier. With the DISPLAY controls sol to EXT CAL, 
the insertion of a Iv signal into the EXT INPUT jack 
will result in a 1-division deflection in XI, 5-division 
in X5,and a 10-division deflection in the XIO position. 

3-23. MAGNIFIER. The MAGNIFIER provides switch- 
ed gain levels in the horizontal amplifier of XI , X5 , 
or XIO. In the X 5 or XIO positions, the horizontal 
gain is increased to provide an amplified display of 
five or ten times, respectively . The MAGNIFIER is 
usable in both internal and external sweep modes. 

3-24. CAliIBlRATOR, A square wave signal of approx- 
imately 1 kHz. lOv can be used for vertical sensitivity 
calibration anc for probe compensation adjustment. 
The CALIBRATOR output amplitude is accurate with- 
in ± 1% . Risetime of the square-wave output is less 
than 3 sec. 
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3-25. REAR PANEL. 

3-26. OUTPUTS. Main and delayed sweep and gate 
signals are available at rear panel BNC connectors of 
the Model IBIa/ AR. These outputs are providedfrom 
separate isolationamplifierswhichcan supply 3 maaad 
will drive impedances as low as 1000 ohms without 
distortion. The plug-ins used in the Model 181A/AR 
and the control settings employed determine the out- 
put signals available. 

3-27. Z-AXIS INPUT. An exiernal signal can be util- 
ized for control of C RT intensity. A rear-panel mounted 
BNC connector permits a direct connection to the CRT 
intensity gate amplifier. A signal of approximately 
+ 2v, 50 ns pulse width (^10 mHz CW) will blank a 
trace of normal intensity . Input oi a negative signal 
can be used for beam intensification. 

3-28. AC LINE INPUT. A thri^e-conductor ac input 
jack is provided for power inpvd. Also located on the 
rear panel is the ns/230v slide switch and the required 
fuses for 115 vac and 230 vac operation. 

3-29. INTERNAL. 

3-30. PHASE/BANDWIDTH. The Model 18 lA/AR can 
also be usedior phase measurements. Positioning the 
PHASE/BANDWIDTH switch to PHASE causes the 
horizontal input signal to be delayed the same amount 
of time as the vertical input signal. 

NOTE 

Make certain the control is returned to 
the Bandwidth position after making phase 
measurements. 

3-31. PLUG-IN UNITS. 

3-32. The Model 181 A/AR Oscilloscope requires hori- 
zontal and vertical plug-ins. The deflection sensitivity 
of the CRT may vary slightly with different units. Plug- 
in units should be calibrated when first installed or 
when shifted between oscilloscopes. The horizontal 
and vertical plug- in units must be locked together prior 
to insertion into the Model 18 lA/AR main frame. Con- 
sult the respective plug- in Operating andSer vice Man- 
ual for operation and capability information. Blank 
plug-ins, both single and dual, are available for 
customer fabrication, of specialized vertical ampli- 
fier and time-base plug-ins. Refer to Table 4-1 for 
power supply current capabilities. 

3-33. MAGB^ETIC INTEfIFEIIENCE. 

3-34, The CRT is provided with a mu -metal shield for 
protection against magnetic fields. Buetothe sensi- 
t i vity of the CRT, it is possible that the strong rpagnetic 
field from nearby motors, ac line transformers, etc., 
may still result in a noticeable beam deflection. In 
this event, reorient or relocate the instrument with 
respect to the interfering device. 

3-35. OPERATING CONDITIONS. 

3-36. DEFINITIONS. 

3-37. Several words and phrases, the definition of 
which may vary slightly from commonusage, are used 

3-3 
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to desc ribe th'e operation of the Model 181A/AR. The 
definitions of these words and phrases which apply to 
the Model 181A/AR are as follows: 

a. WRITE -To transform an input signal into a 
visible display on the CRT screen. 

b; PERSISTENCE - The length of time a written 
display remains visible on the CRT screen (INTEN- 
SITY and sweep time constant), 

c. STORE -To retain, at reduced intensity, a dis- 
play which 1ms been written, on the CRT. 

d. VIEW-To redisplay on the CRT sc reen, at nor- 
mal intensity, a stored jjisplay. 

e. ERASE- To remove all displays, and blooms 
which have been stored, or written with persistence 
on the CRT. 

f. INTENSITY-The brightness of a display as it 
is written on the CRT screen ( PERSISTENCE and 
Sweep Time Constant). 

g. BLOOM- A visible, non- symmetrical expan- 
sion of a display written on the CRT screen. 




Figure 3-2. Fade Pcfsiti v" and Background lllimunation. 
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h, FADE POSITIVE -Display obscured by slow 
blooming, see Figure 3-2A. 

i, BACKGROUND ILLUMINATION- A green cloud 
o£ iilimiination visible on the CRT screen, see Figure 
3-2B 

j, SWEEP TiME-The time (in seconds, millisec- 
onds, or microseconds) required for the beam to move 
horizontally one unit of distance across the CRT screen, 
when writing a display. 

3-38. CONTROL FUNCTIONS. 

3-39. PERSISTENCE ANDINTEINSITY. These controls 
c ontr ibute to the duration of afte rglow of a display. The 
PERSISTENCE control sets the rate at which a display 
is erased; INTENSITY sets the brightness of the trace 
as it is written. With a given PERSISTENCE setting, 
the actual duration of trace afterglow may be increased 
by increasing the INTENSITY. Since the PERSISTENCE 
control sets the rate of erasing a written display, it 
follows that a brighter trace will require more time 
to be erased. Conversely, a display of low intensity 
will disappear more rapidly. The same principle 
applies to a stored display of liigh and low intensity. 

fcAUTiONd 

The storage mesh of the CRT is not 
easily damaged, however, a high- 
intensity repetitive trace or spot, writ- 
ten on the screen for an extended time, 
may not erase completely. To prevent 
CRT damage, use minimum INTENSITY 
which will give the desired display for a 
given PERSISTENCE setting. 

3-40. PRESENTATION SELECTION. Push button 
controls select the mode in.which the CRT functions. 
With ERASE push button depressed, the other three 
functions are disconnected and all stored and persist- 
ing displays are removed from the CRT. The WRITE 
and MAX W. modes are the only conditions in which 
a display may be written on the CRT screen. The 
STORE mode disconnects the WRITE and ERASE func- 
tions and retains written displays (at reduced intens- 
ity) on the CRT. INTENSITY, PERSISTENCE, and 
ERASE do not function in the STORE mode. The 
VIEW mode intensifies the stored display to a set 
brightness and again, INTENSITY, PEFiSISTENCE, 
and ERASE do not affect the display. 

3-41. MAX V/RITE. When MAX V/. push button is de- 
pressedandthen the ERASE push button is depressed 
and released, the storage surface is erased and then 
primed (or pre-fogged) to allow much faster writing 
on the storage surface. The display, however, has 
reduced contrast and fades positive more rapidly. The 
contrast and storage time are also reduced in this 
mode. 

3-^2. OPi»ATINO TSI»S. 

3-43. This information is provided toaid the operator 
inbecomingfamiliar with the Model 181A/AR controls 
and their functions, and to ser ve as a guide for obtain- 
ing the desired CRT display. 

a. For normal persistence operation, depress 
WRITE push button and turn PERSISTENCE control 
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fully ccv;. Slowly rotate INTENSITY controi cw to a 
point where no trace blooming appears. Depress 
NORMAL push button; do not increase, INTENSITY 
v/h? le in NORMAL. If sweep speed is changed, always 
check for proper intensity using the above procedure. 



^AUTION? 

OVAAA>JUUI./4JVa5 



Wl'icn not actively u.si r<g the oscilloscope, 
switch to STORE or' VIEW mode, thus 
turning off the write gun and eliminating 
the possibility of burning the storage mesh. 
When in WRITE, NORM, orMAXWmode, 
any visible trace may cause permanent 
damage to the CRT if display is left for 
prolonged periods of time. To prevent this 
from happening, periodically erase the dis- 
play or switch to STORE mode if you wish 
to retain the image. 



b. ,For variable persistence operation, press the 
WRITE push button. Use minimum INTENSITY and 
maximum PERSISTENCE compatible with display, 

c. U; eMAXW'RITE mode only for fast sweep time, 
single shot display, or to improve the uniformity of 
trace intensity. The MAX W. mode causes more rapid 
positive fading on the CRT and persistence or storage 
time of the display is thus reduced. 

d. To store a display, press the WRITE pjsli but 
ton, adjust the INTENSITY and PE RSISTENCE ter the 
desired display, and press the STORE push button. 



button. 



To view a stored display, press the VIEW push 



f . To store more than one display, press the WRITE 
push button, set PERSISTENCE fully clockwise and 
INTENSITYas required; allow first display to be writ- 
ten on the CRT. Set INTENSITY fully counterclockwise 
and connect the second signal to be st ored. Reset ver- 
tical POSITION if second display is not to be super- 
imposed on first. Slowly rotate INTENSITY clockwise 
until second display appears. Press the STORE push 
button. 

g. A display wliich is stored when the Model 181 
A/ARpower is turned off will remain stored for sev- 
eral days. To redisplay the stored waveform, press 
the STORK pushbutton, turn POSITION controls fully 
ccw before turning power on. Apply power to Model 
181A/AR and allow 5 minute warm-up. 



h. To erase all persistent or stored displays, set 
mode to WRITE ( or Max Write ) and then the ER.ASE 
push button for approximately 2 seconds,, then release,. 

i. If only a portion of a slow sweep display is de- 
sired, press the STORE push button v/ hen the trace 
has been written to the desired point; the write gun is 
blanked and the written portion is stored. 

j. Use a vivowing lKX.nl X desired, to isiiproVe 
screen-display conirast. / 
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3-45. To write or store single-shot pheiiomeua. atrial 
setting of INTENSITY Is the best approach. The ampli- 
tvide of the phenomena and the sweep-time required 
to display it will aff ect the per sistenc e. For example, 
with maximum PERSISTENCE and some setlii^gs osl 
INTENSITY, a single-shot straight-lino may bloom, 
A single-shot signal with amplitude variatiosm may not 
cause bloom. To determine the best INTENSITY set- 
ting, connect a signal which approximates the sweep 
time and amplitude of the single-shot signal to be writ- 
ten. Set PERSISTENCE fully clcckv/ise and trigger a 
single sweep of the test signal. Set the INTENSITY 
as far as possible without causing blooming. Repeat 
thi.s procedure, varying the lNl'ENSITY, until the proper 
display is obtained, i nis set up should give maximu m 
persistence to the single-shot display. After the sig- 
nal has been written, press the STORE push button to 
retain the display. 

3-46. Single-shot signals which require a sweep time 
faster than 20 microseconds per division can be writ- 
ten with more brightness by switching to the Max Write 
mode. The screen will be unevenly illuminated after 
erasingwhen in Max Write, Figure 3-2B; however, IN- 
TENSITY can be set high enough to make the display vis- 
ible through the illumination, A display written in Max 
Write will be more rapidly obscured by positive fading 
than a signal written in NORMAL. 

3-47. Single-shot signals which require a sweep time 
between 200 and 20 microseconds per division may 
have low brightness ai the center of the screen. Fire 
a single-shot test signal with INTENSITY and PERSIST- 
ENCE fully clockwise and press the WRITE push but- 
ton. If center screen brightness is Jov/, wait for one 
to three minutes for the low brightness area to become 
brighter. Likewise, if the entire display brightness 
appears below a usable level, or the display is not 
visible at all, wait for one to five minutes for the dis- 
play to appear. 
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4 IV 

OPERATION 



4-2. This BPCtion. provides circuit l.h»3ory analysis of 
the Model lElA/AROsciUoscope. Since variable per- 
sisteu.ce and stora.ge tech.fti/qxjes may be somewhat im- 
i'animar to the reader, bask; theory of operation wili 
be explained first to aid in graspisxg these concepts. 
An over-ail block diagram is explained next, followed 
by a detailed vdesc.ription of the individual cix’diits. 









4-4. STORAGE FRIN€il'‘lE.S. 

4-5. TheModellBlA/ARStorageCRTconsistsmainly 
of a coriveiatioaai electron gum witli deflection plates 
(write gtm), an aluminized phosphor viewing screen, 
a pair of flood guns operated in parallel, flood beam 
shaping and accelerating grids, s, flood beam collima- 
tor, a collector mesh, and a storage mesh as .shown 
in Figure 4-1. 

4-6. The write gun function, s as a converitional elec- 
trostatic deflection gun, delivering high velocity elec - 
trons to selected points on the phosphor vtewint!, .scr een. 
The elements whic h provide storage a nd variable ?*'- 

sistence are located between the w? ile and the pho.s- 

phor. It Is for the above reason we pay atten- 
tion to the intensity level in MOHMALat? we are writ- 
ing through these stor,age eieme,nt.s„ 

4-7. The flood. gs.ms are physically located just oat- 
side the horizontal deflection plates.. A cloud of elec- 
trons is emitted by each Oood gun ca.thode. These 
clouds are combined, shaped, and accelerated by two 
control grids. It should be noted under certain con- 
ditions the two electron clouds wU * appear as light areas 
onti»e viewing screen wlxen. the insi.ru;meni is first turned 
on. The combined cloud is.fiirth£).r shapedandacceieT' - 
ated by the colliniator i a coating on the •ufei.dc' of U.(.e 
funnel section of the glass). The po‘vkU.ve ^vc4iv:v.,^e on 
the collimator is adjiisted so that, the slood 'R-iw:- 
tron cloud just fills iiu.' CRT’ viewing oerf' -n. 1 he 

cloud is further acceicral.cd toward tne siori ,:.50 nif.;,r.>h 
and viewing scraeu.by the (.'olleclor m€*sh. Aifter par- 
sing throujdi the collector mesh, the Head electrons 
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Figure 4-1. Simplified CRT Construction. 



are further controlled by potentials on the storage 
mesh and surface. 

4-8. The storage mesh is located between the collector 
mesh and the phosphor. The back .side of this meBhls 
coated with a layer of non- conductive mater laL The 
storage of information takes place on the surface of 
this non-conductive material (storage surface). 

4-9. The basis for storage of information on the non- 
conductive material is the secondary emission ratio 
cu FA'^e shown in Figure 4-2. This carve show s the raUo 
of ihe number of electrons leaving the surface to the 
energy of the electrons striking the surface,. At an 
energy of about 40 electron/volts (ev) the number at 
electrons leaving the .surface is ctyial to tixe nombe.r 
arriving. The point wheti' the secondi^ry emisskm 
ratio is equal to unity is called "firid crof-eover. ’ If 
the sur.i'ice is bombarded with electrons vdthbiore tlian 
40 ev of energy, the surface potenUal rises bec.ause 
more eSectrons are leaving thananiving. , If the sur- 
face is bombarded with electrons with Ivtm tlian 40ev 
of energy, the surfe-je potential decreases because 
fevver eiectrens are leaving thj>.n arriving. 
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Figure 4-.2. Secondary Emls.slC'n .Kvatu>. 

4-10, Whe IV the ERASE push buUon m pressed, the 
storage .mesh Is c.hangcti to the .saRxe potential as , 
collector mesh (-f l'56v). 'fhe storage sunacc is cii&o 
c 'hanged to nearly this same potential by capacitive 
coupling. Smeo the surface is, then be.oig bo'^cpardt-d 
by electron's w ? th energies nrudi higher thati f 5 rst c roB.v- 
over energVj, the eriti.re storage* po£di'tlia,l iJCCContLi 
equal to'+T^fi volts. The surface potential caneot in- 
crease bevo.n.cl +156 volts, because t.he mobii 

would then repel ihe erniited o.lectrons 'back io tSxe 
storage surface, tending to decrease the su.rfacc* po- 
tential. 

4-11. When the ERxVSE pissh button is .released, (see 
Figure 4-3) the storage mesh i,i now changed to t-3. 3 
volts and the storage surface foilO)VS to the same po- 
tential by capacitix^e coupling. 'T .surface potential 
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then decays to zero volts by action of the flood gun 
electrons (surface below first crossover, brought to 
flood gun cathode potential). After 100 milliseconds, 
the storage rnesh is raised to +13.3 volts and held 
there for 200 milliseconds. The storage surface fol- 
lows to +10 volts by capacitive coupling, but immedi- 
ately starts decaying toward zero volts by capturing 
flood gun electrons At the end of the 200 milliseconds, 
the storage mesh is brought back to +3. 3 volts. The 
storage surface is consequently reduced from zero 
volts to -10 volts by capacitive coupling. 

4-12. Since the write gun electrons reach the storage 
s'ijriace with energy much higher than first crossover 
energy, they charge the surface in a positive direc- 
tion wherever they strike. This charge pattern on the 
storage surfs- ce remains for a considerable length of 
time since t!v;& .storage maioriai is a very good insula- 
tor. 



4-13. Those areae eC the stoi’age fnsrface whids are 
dia.rged to near zero vdts alLow the field cr\«'aied by 
the high positive poteutiai. on the post to 

"reach thraegh" and caphire flood gusi electrons, ac- 
celerating them to strike Ute phosphor viewing , screen, 
thereby causieig' the phosphor to emit light. Thus the 
pattern of charge on the storage suvi'ace is mjule vis- 
Uiie. 

4-14. The secondary electrcsms emitted by the storage 
surhacs whore the write g'an eiefitrons strike mu.st 
charge the surface from its erased potential to about 
-5 volts before flood electrons can be captured by the 



post accelerator. Thus the writing speed of the CRT 
could be enhanced by erasing the surface to just below 
this "cutoff" level This is what the MAX WRITE mode 
does. The disadvantages of operating in this mode are 
reduced storage time and reduced contrast ratio. The 
"cutoff" potentials of various areas of the storage sur- 
face may not be exactly the ame. Thus, the back- 
ground illumination may not be uniform when the storage 
surface is erased, in the MAX WRITE mode. 

4-15. VARIABLE PERSISTENCE. 

4-16. Figure 4-4 represents the method of obtaining 
variable persistence. The unwritten storage surface 
after erasure is at approximately - 10 volts. Those 
areas of the storage surface which are struck by elec- 
trons from the write gun become charged to near zero 
volts. A +10 volt pulse applied to the storage mesh 
moves the unwritten areas of the storage surface to 
near zero volts and the written areas to near +10 volts. 
While at this potential, the written areas of the stor- 
age surface attract and capture flood gun electrons, 
v/hich lends to lower the potential of these area,s. When 
the storage mesh returns to its normal level, the stor- 
age surface drops 10 volts. The unwritten areas of 
the .storage surface return to a -10 volt potential and 
the written areas return to a slightly negative poten- 
tial, somewSiat lower (more negative) than their ini- 
tial vi+lue. This decrease in potential reduces the 
ability of the post accelerator potential to reach through 
axKl captux’e flood electrons, thus reducing the trace 
brightness slightly. 
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Figure 4-4. Variable 

4-17. If this prcfcedure is repeated many times, the 
stored trace will eventually be erased. The time re- 
quired to accomplish this erasure is controlled by 
varying the duty cycle of the pulses applied to the stor 
age mesh (or by varying the pulse width if the pulse 
repetition rate remains fixed). 

4-tS. During the time the storage mesh is pui&;ed pos- 
itive, i iood electrons are allowed through to the phos- 
phor vj-ev/ing screen. Thus a light background glow is 
visible when the C.RT is used in the variable persis- 
tence mode. 

4-19. NORMAL. 

4-20. If the storage mesh potential is reduced to -25 
volts it acts as a control grid to flood gun electrons 
andprevencs them from reaching the phosphor. How- 
ever, it has little affec t on write gun ekclrons, allow- 
iug many of them to reachthe phospiior view ing sc roen. 
Some ofthe write gun electrons strike the storage sur- 
face, charging it positive toward wero volts wherever 
they strike. Thus the CRT appears to act as a conven- 
tional CRT without variable persistence or storage. 
However, w'hen the storage mesh is brought back to 
+3. 3 Volts, those areas of the storage surface which 
have been struck by write gun elections allow flood 
electrons to be captured by the post accelerator field, 
and thus display the pattern that was written on the 
phosphor while the storage mesh was at -25 volts, 

4-21. In order to view a stored trace for one minute 
or more, the storage mesh is held at a constant 1 3. 3 
volts. This may be accomplished by reducing the 
width of the variable persistence ersiise pu lses to zero 
(correspoiidingto maximum persistence) , or by actu- 
ally disconnecting the pulses from the storage mesh. 
The write gun may be turned off if desired, to prevent 
additional writing on the storage surface. 

4-22. The mechanism which limits viewing time is 
the ’’fade positive'" of the storage surface ( entire 
screen illuminated). This is caused by positive iosis 
reaching the storage surface and charging it pobiHve. 
The positive ions are generated by flood gun electrons 
striking residual ga-u molecules in the CRT. To ob- 
tain an extended stoiage time, the flood guns should 



be turned off. This is done in the STORE mode; how- 
ever, the flood guns are turned on occasioiuiUy io per- 
mit viev/ing of the stored trace at a reduced iniensitj?. 

4-23« OViR-ALi 

4-24. GENERAL. 

4-25. The Model 181A/AR Oscilloscope consists of a 
low- voltage pov/er supply, a calibrator, loux’ extei oal 
output isolation amplifiers, a high voltage power sup- 
ply* a gate amplifier, a horizontal amplifier, and 
storage and variable peroistence pulse circuitry. Fig- 
ure 4-5 shows the functional relationship of these cir- 
cuits. The instrument may be operated as a general 
purpose, a variable persistence, or a storage oscil- 
loscope. Circuit operation in all three modes is des- 
scribed in this section. 

4-26. Three iuput signals- -intensity, horizontal de- 
flection, and vertical deOection--are necessary to 
obtain a usable display on the CRT. The circuitry for 
the intensity and horizontal deflection signals is ex- 
plained in the following paragraphs which are refer- 
enced to Figure 4-5. The vertical deflection signal 
is coupled to the CRT from the Vertical Plug-In. 

4-27. INTERNAL. 

4-28, Horizontal deflection signals may be obtained 
from the Horizontal Plug-In by positioning the HORI- 
ZONTAL DISPLAY switch to !NT„ This applies -100 
volts to the plug-in, which produces an u nblanking gate 
and generates an. internal sweep sigFial. 

4-29. The iinblaaking gate is coupled from the Hori- 
zontal Piug-ln to the gate amplifier where it is summed 
with the Z-Axis Input, chopped blanking signals, and 
the unblanking signal from the storage pulse circuit. 
The resulting sigsial is amplified, coupled through the 
high vo'Uage power supply, and applied to the CRT 
write fjran grid to control the display intensity. 

4-30. Each unblanking gate signal developed by the 
gate amplifier also generates an alternate trigger sig- 
nal. This alternate trigger is directly coupled to the 
Vertical Plug-In. (The Operating and Service Manual 
for the Vertical Plug-In unit employed should be re- 
ferred to for the signal function,, ) 
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4-31. The internal sweep from the Horizontal Plug- 
In is coupled through the HORIZONTAL DISPLA\ 
switch to the horizontal output amplifier. Here it is 
converted to a differential signal, amplified, and ap- 
plied to the CRT horizontal deflection plates. 

4-32. EXTERNAL. 

4-33. Positioning the HORIZONTAL DISPLAY switch 
to EXT removes the internal display voltage from the 
Horizontal Plug-In. The imbianking gate and the in- 
ternal sweep are therefore not generated by the plug-ih. 

4-34. Gate amplifier optjration (and thus CRT intens- 
ification) is determined by: an externally applied Z- 
Axis Input signal, the chopped blanking signal from 
the Vertical Plug- In, and an unbianking signal from 
the storage pulse circuit. When in EXT, the gat'i? amp- 
lifier will produce an alternate trigger only if the ok- 
ternal input signal is similar to the norma) unbla.nl<ing 
gate. 

4-35. The externally applied horizontal cleficotiou sig- 
nal is impedance matched, through source and emit- 
ter followers. It is then coupled to the output ampli- 
fier, converted to a differential output, and applied io 
libe CRT horizontal deflection plates. 

CmCUiT DSSC^8I»TI0N. 

4-37. The follov;ing paragraphs are a detailed descrip- 
tion of the cireviits and their functions in the Model UVl 
A/AR Oscilloscope. 

4-38. LOW VOLTAGE POWER SUPPLY (LVPS). 

4-39. The low voltage power supply produces six de 
voltages plus th.e CRT v/r.ite and flood gun filament 
power. The -100, -12.6, +15, +100, anci i 156 volt 
supplies are regulated and used U'iroughout the Model 
18.1 A/AR and the plug-in urdts. An unreg-aiated +29V 
is produced for use by the High Voltage Power Supply 
and the pilot lamp. A regulated +105v is also 
produced for use only within the LVPS. 

4-<9. Figure 4-6 illustrates a basic regulated power 
supply, The series regulator and the parallel combi- 
nation of the load and the sensing device divide the en- 
tire applied voltage. If the loadchanges, thus chariging 
the voltage drop across the load, the sensing device 
will detect it and cause the resistance of the series 
regulator to change in the required manner to restore 
the output to the desired voltage level. , 

4-41. Refer to the schematic diagram of the LVPS, 
Figure 8-23. The closing of S5 supplies power to the 
primary of Tl. The dual primary windings of Tt may 
be connected in series for 230v operation or in para- 
llel for 115v operation. S6, located on the rear panel 
of the instrument, switches these windings for 115vor 
230v operation. 

4 -42. The ac voltages developed by the seconda.ry wind- 
ings of Tl are bridge rectified, filtered, fused and 
applied to the regulating circuits. Decoupling RC and 
LC filter networks are employed for circuit isolation 
where required. 



4-43. The -lOOv output is used as a reference for the 
other regulating circuits. It must be adjusted first 
since its output will affect all other regulated LVPS 
outputs. 

4-44. -100 VOLT SUPPLY. A portion of the dc volt- 
age from the -lOOv rectifier-filter circuit is dropped 
ac ross A7 R5 and series regulator Q4. The remainder 
is dropped across the voltage divider network A8R35, 
A3R36, and A8R37. If the -lOOv supply were to de- 
crease in amplitude, a small portion of the positive- 
going cliange would be felt on. the base of A8Q12. This 
cliange would be coupled through A8V2 and A8Q11 to 
the emitter of ,A8Ql2. The difference between the in- 
puts to A8Q12, a positive-going signal, is coupled 
through currentamplifier, A8Q10, tothebase of serie^s 
regulator, Q4. Less voltage is dropped by Q4, and^ 
the - lOOv supply inc reases to normal. A8C8andA8R29 
prevent high frequency oscillation of the series regu- 
lator. A8CR8 and A8CR9 protect A8Q11 and A8Q12 
respectively from reverse voltage breakdown in case 
the output voltage is shorted. A3CR10 acts to prevent 
reverse ct'iarging of A8C10 in the event 1*6 opens. 
A8CR1 2 protects A8O10 and series regi^latorQ4 from 
reverse voltage breakdtnvndunng instrument turn-on. 

4 -45, +100 VOLT SUPPLY. Operation of the +100v 
supply is similar to the -lOOv supply except that the 
base of A8Q2 is held at a constant voltage by A8VL 
Any variai;ioa.g in the output are felt only on the base 
of A8Q3 and inverted prior to coupling through A8Q1 
ifo the series regulator Ql. 

4-46. +105 VOLT SUPPLY. A filtered dc voltage from 
A7CR1-4 and A7C1 is applied across A7R2, A8R1 and 
breakdown diode A8VR1. Zener action keeps the cath- 
ode of .ASVRl five volts more positive than the anode, 
which is at +100v. The +105v from A8VR1 is used to 
provide bias current for A8Q.I and A8Q3. 

4-47. +156 VOLT SUPPLY. The rectified and filtered 
voltage from A7CR1-4 and A7C1 is applied across 
A7R1 and breakdown diode A7 VRl. Zener action keeps 
the cathode of A7VR1 56. 2 volts more positive than 
the anode, which is at +,K)0v. The 156 volt potential 
at A7VR1 is applied to the CRT collector mesh, and 
Is also used for the ERASE function. 

4-48. -J2. 6 VOLT SUPPLY. The voltage from the 
-12. 6v rectifier filter is dropped across the series 
regulator Q3, A8R22, and the load. Any variation in 
output is coupled through voltage amplifier A8Q9 and 
current amplifier A8Q7 to the base of the series regu- 
lator Q3. A8C6 and A8R20 prevent high frequency 
oscillation of the regulator. 
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Figure 4-6. Basic Regulated Power Supply. 
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4-49. The current limiter, A8Q8, and A8R22 provide 
protection for the series regulator, Q3. If the output 
becomes shorted, the voltage drop across A8R22 hirns 
on A8Q8. The negative signal from the collector of 
A8Q8 is coupled through the driver A8Q7 to the series 
regulator Q3, tending to turn it off. Output current 
is thus limited to only that r.equired to keep A8Q8 con- 
ducting. 

4 - 50. + 15 VOLT S rjPPLY . The + 15 volt supply is sim- 
ilar to the -12. 6v supply except that changes in the 
output are applied to the Imse of A8Q6 and inverted be- 
fore being coupled through A8Q4tothe series regula- 
tor, 02. 

4-51. P&.UG-1N POWER. 

4-52, Blank plug-ins both single and dual width are 
available (See paragraph 1-16, accessories avail- 
able) for customer fabrication of specialized verti- 
cal a.mpiifier and time base plug-ine. Users desir- 
ing to design special purpose circuits should not ex- 
ceed the capabilities shown in the Table 4-1. There 
is no minimum current requirement for any supply. 



Table 4-1. LVPS Current Capabilities 

Power Supply Ko. I Maximum Safe 

Voltajjes at J3 1 Current Available 



L_- 



+100 YDC 
+15 VDC 
• 12.6 VDC 
-100 VDC 

115 VAC 
1 15 VAC 



iO & 26 



16 & 32 



160 ma 
900 ma 
900 ma 
80 ma 

100 ma 

100 ma 



NOTE 

With n5/230V switch in 115 VAC position 
and operating the unit from a 115V line, the 
available current from the primary windir;^? 
connections on J3 is 200 ma fdr use with 
blank plug-ins. With 115/230V switch in 
230 VAC position and operating the unit 
from a 230V line, the available current 
from the primary winding cormection on 
J3 is 100 ma per winding. This load 
should be balanced betweenthetwo wind- 



ings. 



4-53. CALIBRATOR. 

4-54. The calibrator circuit performs a dual func- 
tion. It provides a square wave output signal at ap- 
proximately 1 kHz with an amplitude of lOV pk-pk, 
±1%, for calibration purposes; and a square wave sig- 
nal of -lOOV amplitude for the storage pulse circuit 
(see Figure 8-16). A1Q6 and A1Q7 are used in a free- 
running multivibrator circuit. Diodes A1CR12 and 
A1CR14 provide voltage protection to the transistors. 
The collector of AlQ7is disconnected from A1C15 by 
A1CR13 as A1Q7 turns off, providing a faster pulse 
rise-time. A1L2 and A1C16 isolate the multivibra- 
tor from the -lOOv supply, while A1R31 and A 1C 17 
isolate it from the +15v supply. The lOv square wave 
output is applied to a front-paned connector for use 
in probe compensation and sensitivity calibration, and 
the -lOOv square wave output from the collector d 
A106 is applied to the pulse circuit. 

4-55. OUTPUT ISOLATIOhi AMPUFtEsSS. 

4-50. Signals derived from the Horizontal Plug -In are 
coupled to rear panel BNC connectors J 5-8 (refer to 
Figure 8-7). Four emitter followers, A2Q1-4, are 
employed as isolation amplifiers. The signals actu- 
ally developed are determined by the Horizontal Plug- 
In used in the instriimerit; hence, the signals available 
can be determined by referring to the Operating and 
Service Manual for the applicable plug-in. 

4-57. HIGH VOLTAGE POWER SUPPLY (HVPS). 

4-58. Three regulated voltages are produced by the 
HVPS: -1440v, )-7kv, and a control grid voltage of 
~1450v to- 1500v (refer to Figure 4-7). A re^;ailated 
oscillator is used to develop the required high voltages 
in transformer A5T1. The -1440v supply is sampled 
to provide control 6f the oscillator output and thus reg- 
ulate all three voltages. 

4-59. Unregulated +29v from the LVPS provides pri- 
mary power to oscillator Q5 operating at approximately 
45 kHz (see Figure 8-29). The outputs from the high 
voltage transformer A5T i are coupled to two-half wave 
rectifier/filter circuits and to a voltage tripler/filter 
circuit. CRT control grid voltage is rectified by 
A5CR1 and filtered. The write gun cathode voltage 
is rectified by A5CR2 while A5R2 establishes the dc 
potential applied to its control grid. Voltage regula- 
tors, AlVl andAiV2, limit the maximum potential 
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Figure 4-7. HVPS Block Diagram. 
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4-65. GATE AMPLIFIER. 

4-62. The inputs to the gate amplifier (refer to Fig- 
ure 4-8) are the Unblanking gate, the chopped blanl^ing, 
the Z-AXIS INPUT, and the storage pulse circuit sig- 
nals. These four signals may be present either singly 
or simultaneously, depending upon control settings. 
They are summed with a current established by two 
front panel controls-INTENSITY and HORIZONTAL 
DISPLAY. Setting HORIZONTAL DISPLAY to EXT 
SENS or EXT CAL supplies additional current to 
brighten the beam. 

4-63. The gate amplifier, A1Q1-A1Q4, senses the in- 
put signal current, converts it to a voltage, amplifies 
it, and couples it to the control grid of the CRT write 
gun. And in addition, the output signal is also differ- 



4-66. The block diagram. Figure 4-9, illustrates the 
major circuit functions. The horizontal amplifier can 
be driven by either an internally derived signal or by 
an external signal applied to the HORIZONTAL EXT 
INPUT front panel BNC jack. Positioning the HORI- 
ZONTAL DISPLAY control to INT disconnects the ex- 
ternal signal input and grounds the horizontal preamp- 
lifier input. The Internal Sweep signal is connected 
through the HORIZONTAL DISPLAY switch to the hor- 
izontal output amplifier. 

4-67. The EXT INPUT BNC, J4, is connected to the 
input of the preamplifier v/hen either EXT SENS or 
EXT CAL is selected; the preamplifier, in turn, is 
c oupk-d to the output amplifier. Selections of EXT SENS 
permits varying the amplitude of the preamplifier out- 
put by adjustment of the HORIZONTAli DISPLAY con- 
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trol. When EXT CAL is selected, this control, Rl, 
is shoi ted, the outpoi ciniplitude, therefore, is deter- 
mined by the amplitude of the input signal. 



A3CR7/CR8 limit the amplifier otriput to tho CRT de- 
llection plates to within+6vand »-94v regardless of the 
amplitude of the input signal. 



4-68. The signal selected is fed into the output ampli- 
fier where it is summed with a current established by 
the HORIZONTAL POSITION controls. The resultant 
current is converted to a differential signal, ampli- 
fied, and applied to the CRT horizontal deflection plates. 



4-71. Depressing FIND BEAM switch S3 do’ables lim- 
iter A3CR7/CR8 and blocks the input signal to A3Q11. 
The differential gain is effectively reduced by half and 
the electron beam is confined to the iiorizontal limits 
of the CRT screen. 



4-69. External input signals a re preamplified by A3Q1 
aiAd A3Q2 (refe r to Figi;re h-H. ) The high input im- 
pedance Of A3Q1 minimizes loading of the external in- 
put source, Diode A3CR1 protects A3Q1 from high 
level inputs. A.3Q2 has a low output impedance suit- 
able for driving A3Q3. The BANDWIDTH/ PHASE 
Switen, AJbl, v;ould be positioned in PHASE when accu- 
rate X-T measurement is desired. In the PHASE 
po.»ition, A3c 2 tiind A*)C 3 are switched in, decreasing 
the preamplifier bandwidth. The total horizontal amp- 
lifier signal delay is therefore made equal to signal 
delay in the Vertical Piug-Im The vernier balance, 
A3R7, is adjusted so that 0 vdc appears across the 
HORIZONTAL DISPLAY control, thus eliminating any 
•horizontal dc shift as the cont.roi is operated. 

4-70. Input signals toA3Q3 are summed in the low im- 
pedance emitter circuit with a current established by 
tho setting of the POSITION controls A3R2 and A3R3. 
A3Q6 is driven by the low impedance of emitter fol- 
lowver A3Q4. The input signal to A3Q6 is coupled 
through the MAGNIFIER switch, S4, tothecornplemen- 
lary driver A3Q7. S4 provides for selection of incre- 
mental gain levels by selecting the amount of emitter 
degeneration employed with A3Q6and A3Q7. Increas- 
ing degeneration decreases gain. Adjustment A3R30 
along with A3R31 controls the gain when in the XIO 
position, A3R32/A3R33 control the X5 gain, andA3R34/ 
A3R35 determine the XI horizontal gain. The dc bal- 
ance of A3Q6 and A3Q7 is adjusted by A3R37 which , 
controls the emitter potentials. Transistor A3Q5 pro- 
vides a low impedance voltage source for the base of 
ASQ7 . The differential signal at the collectors of A3Q6 
and A3Q7 is applied to the complementary feedback 
amplifiers (cur,rent-fed amplifiers), A3Q8-Q10 and 
A3Q11-Q1S, convertedtoa voltage, and coupled to the 
horizontal deflection plates of the CRT. A3CR3 pre- 
vents A3Q6 from satu.rating, while A3CR6 serves the 
same purpose for A3Q7. Diodes A3CR2/CR4 and 



4-72. The gain of the complementary feedback ampli- 
lier is made very stable by coupling a gv-nerous amount 
of negative feedback from the collectors of A3Q9/Q10 
to thebaseof A3Q8, and from the collectors of A3Q12/ 
Ql? to the base of A3Q11. The high frequency feed- 
back of each amplifier is adjusted by A3C6 or A3C19 
individually, while A3C9 adjusts tho feedback for both. 
Dio&es A3CR5and A3CR9 provide temperature compen- 
sation for Av3Q10 and A3Q13. 

4-73. PULSE C3RCUIT. 

4-74. Pulses of adjustable level and width are used to 
I control the variable persistence and storage capability 
j of the Model 181A/AR Oscilloscope. They are ap- 
, plied to the CRT storage mesh when operating in the 
WRITE and MAX WRITE modes, applied to the flood 
gun accelerator in the STORE mode, and used to key 
the gate amplifier for CRT unblanking. 

4-75. VARIABLE PERSISTENCE. The calibrator 
circuit, (Figure 8-7), is the source of {=«lkHz square, 
wave signal. This signal, in turn, is applied to the 
pulse circuit which modifies the width and level of the 
pulse. A - lOOv square wave is obtainedfrom the junc- 
tion of A 1C 14 and A1R28 and fed to the base of A6Q3 
through A6R8. Inverted and level-shifted by A6Q3, 
the resultant + 15v square wave at the collector of A6Q3 
is applied through A6C.R2a.nddifferenliatedbyA6R13/ 
A6C2. Applied to the base of A6Q4 through A6CR3, 
the amplitude o? the pu,lse at the anode of A6CR3 is 
established by the ratio of A6R12 and the PERSISTENCE 
control setting, R9. As a result of the cluirging time 
constant of A6C2/A6R13, the variable amplitude sig- 
nal is felt as a variation in width {i. e. duration) at the 
base of A6Q4. By varying the conduction time of A6Q4, 
the time required to erase a trace has been controlled. 

In other words, varying the erase time is essentially 
the same as varying the display time, and this, in 
turn, is known as variable persistence.. 
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4-'J6. NORMAL. Selection oi this mode permits the 
Model 181A/AR to be employedas a conventional oscil- 
loscope. With NORMAL activated, the janction of 
A6R16/A6R19 is grounded and the storage mesh falls 
to "25v. Because of this negative potential, the vari- 
able persistence and storage capabilities are therefore 
disabled. 

4-77. WRITE and MAX WHITE. Operating in these 
modes allows normal viewing of the display and pre- 
pares it for storing. MAX WRITE is used only when 
necessary, such as in viewing fast single -shot sigmils. 

4-78. To obtain display uniformity in the MAXV/RITE,, 
mode, ihe CRT collimator voltage should bo readjusted 
in this mode. To do so, a multivibrator consisting of 
A6Q16 and A6Q17 is used. 

4-79. WhentheMAXW. pushbutton is depressed, one 
side of the multivibrator conducts. Current flow 
through A6K4? and A6R46 holds A6Q16 on and A6Q17 
off. Thus, the MAX WRITE ADJ pot A6R17 is para- 
lleled with WRITE ADJ. At the same time, A6R9 is 
disabled and MAX WRITE COLLIM ATION ADJ ( A6R29) 
is enabled. The multivibrator is necessary so that 
proper collimation voltage is retained v;hen the VIEW 
or STORE mode is selected. 

4-80. The setting of the WRITE adjust, A6R18, adjusts 
the positive pulse level at the collector of A6Q4 when 
operating in the WRITE mode, while A6R18 in paiallel 
with the MAX V ' TTE adjust, A6R17, adjusts the level 
in the MAX WRITE mode. Pulse level control of the 
1 kHz pulses to the storage mesh affords depth of eras- 
ure control which directly affects writing rate. In 
other words, the more negative the, storage surface 
becomes, the longer it will take it to build up to a level 
high enough to store a trace (refer to Figure 4-4). 

4-81. STORE. When the STORE function is selected, 
the base of A6Q1 is grounded, turning it off. This 
allows the current flow through A6R2 and A6CR1 to 
turn A6Q2 on. Meanwhile, the +15v square wave sig- 
nal at the collector of A6Q3 is differentiated by A6C1/ 
A6R2 and applied to the base of A6Q2 through A6CR1. 
ThusA6Q2 has a negative voltage developed at its base 
during the charging time of A6C1 which turns it off. 
The time constant of A6C 1/A6R2 is such that A6Q2 is 
off for about 50 microseconds each millisecond, and 
only during this short inter\'al will a positive poten- 
tial be applied to the flood gun accelerator grid. 

4-82. While A6Q2 is on, the flood gun accelerator 
voltage is established by voltage divider network, 
A6R5/A6R6, at -9v. With A6Q2 switched off by the 
differentiated 1 kHz pulse, the accelerator voltage is 
+43v set by the divider network A6R4,. and A6R0. 

4-83. W|lth the accelerator grid held at -9v, the flood 
gun elec irons are repelled. Thus, when in the STORE 
mode, the flood guns are always on, but electrons are 
attracted to the storage mesh only when the acceler- 
ator grid is at a positive potential, about 5 o of the 
time. This reduces the display brightness and pro- 
vides for greatly increased storage time. 

4-84, VIEW. Depressing the VIEW push button allows 
viewing a previously stored display at a brightness 
level determined by the intensity and persistence set- 
tings during the writing process. At least one minute 
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of aggregate viewing is avJiilable without trace degrad- 
ation. 

4-85. When in VIEW, NORMAL, WRITE or MAX 
W'RITE mode of operation, A6Q1 is turned on by the 
current flow through A6R1 to its base. This effectively 
grounds the base of A6Q2, holding it off and keeping 
the flood gun accelerator potential at +43v. 

4-86. The flood gun grid level is set to provide an op- 
timum flood gun electron distribution at the storage 
mesh. This is adjustable and is determined by the 
setting of A6R42, v/hichis in series with A6R7 and the 
-lOOv supply. =Stray ac signals on the flood gun grid 
lead are decoupled from the flood gun by A6C4. 

4-87. ERASE, The push button operating mode selec- 
tor switch does not permit energizing the erase cir- 
cuitry unless the WRITE or MAX WRITE mode of 
operating has been selected. Activation of the ERASE 
switch S7 (refer to Figure 8- 13) in either of these modi 
applies +156v to the CRT storage mesh and to the junr 
tion of A6R36 and A6CR6. Thediode A6CR6 prevents 
application of this +156vto the collector of A6Q4 during 
E^SE, while A6CR4 prevents the collector from ris- 
ing above +15v because of the t-lOOv applied through 
the voltage divider formed by A6R15, A6CR5, A6R16 
and A6R19. Normally nonconducting, A6Q13 is turned 
on by application of the +156v which in turn shuts off 
A6Q12. This permits A6C6 to charge positive through 
A6R33 and A6R37 to about i-4. 7v. The resultant cur- 
rent through A6R37 causes A6Q14 to conduct and A6Q15 
to cease conduction. Current flowing through A6R43, 
A1CR15, AIRIO and into the emitter of AlQl causes 
the Gate Amplifier to operate so as to blank the CRT 
write gun. A clean erasure of the storage mesh is 
thereby assured since no writing of an input signal can 
take place during erasure. 

4-88. Releasing the ERASE switch removes the +156v 
from the CRT storage mesh and from A6R36. Current 
no longer flows through the base of A6Q13 and conduc- 
tionceases. This permits A6Q12 to conduct due to the 
current flow through A6R34 into its base. The result- 
ing 4. 7 V negative step at the collector of A6Q12 is dif- 
ferentiated by A6C6/A6R32 and applied to the base of 
A6Q11, causing it to cease conduction. As a result 
of the charging time constant of A6R32 and A6C6, A6Q11 
will remain in a nonconducting state for approximately 
100 milliseconds. During this time, A6C5 is being 
charged to +4.7v through A6R31, A6R38, and A6R27. 
Current flow through A6R38 and A6CR7 causes the 
Blanking Control Amplifier A6Q14/A6Q15 and the Gate 
Amplifier to operatojand blank the CRT write gun. 

4-89. Control of tfe voltage applied to the CRT colli- 
mator is desire^teing storage me A por- 

tion of the curi*ept through A6R31 also flows through 
A6R27, placing A6Q8 in a conducting state, and caus- 
ing A6Q9 tO'C ease conduction. The voltage on ihe base 
of A6Q10, therefore, rises to nearly +120v, causing 
heavy conduction through A6Q10, This results in its 
emitter rising to about -I-120V due to the voltage diop 
across A6R30,., Since the collimator is connected to 
the emitter oJ: A6Q10, the + 120v developed across 
A6R30 is applied to the collimator while erasing. This 
ensures a more uniform erasure of the stoiage mesh, 
particularly of the periphery of the display area. 
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4-90. At the end of the 100 millisecond initial erasing 
period, AlQll again starts conducting. The result- 
ing 4. 7 V 'negative step at the collector of A6Q11 is 
differentiated by A6R26/A6C5 and applied to the base 
of A6Q7, turning it off. A6Q7 will be nonconcfecUng 
for approximately 200 milliseconds, while AuQ? 
off. The current flow through A6R25, A6RJJ9, and 
A6Q14 causes the CRT write gun to resviain biasiiced. 
Also, the current flow through A6R24 into the base of 
A6Q6 drives it into conduction, effectively grounding 
the base of A6Q4. With A6Q4 in an off condition for 
the 200 millisecond period, the CRT storage mesh 
rises to about +13. 3v when operating in the WPJTE 
mode, and to about +7. 5v in the MAX WRITE mode. 



4-91. Whenthe 200 millisecond interval is terminated, 
A6Q7 again conducts and turns off A6Q6. This aliows 
current to fUrw through A5R13, A6CR3 and the base of 
A6Q4, turning it on, and reducing thae storage mesh 
to the +3. 3v level. Variabk-widtJi erase pulses are 
again applied to the storage at the i kHz rate. 



4-92. It is desirable to provide for inlubUing the CRT 
WRITE functionfor a short interval alter e ra?^ing. The 



discharging time c onstant of AlC 6/ AIRIO through AlQl 
accomplishes this, and keeps the write gun turned off 
momentarily. 

4-93. STORAGE PROTECTION. It is possible to ma- 
nipulate the operating mode selector switch so that 
multiple functions or no function at all may be selected. 
This switch is interconnected to provide several oper- 
ational features which protect the stored di.splay from 
inadvertent erasure of overwriting. For instance, if 
no function is selected, the CRT write gun is blanked 
and the PERSISTENCE control is inoperative. 



4-94. The write gun blanking is provided by current 
flow through A8E22 anti A6R40 into the base of A6Q14, 

A " A ^ A., rw%%v\ 



4-D5. The disabling of the PERSISTENCE control is 
oblaiuedbviuiiiizingthe curr ent flowing thr ough A6R22 



and A6R23 intothe baseof A8Q4. This holds A6Q4 in 



conductior andkeeps the storage mesh at +3. 3v. Cur- 
rent flowing ijito the base of A6Q4 prevents the variable 
ik pulse from turning off A6Q4. 
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5-1. mTROeyCtlON.: 

5“2, , This section ';)rovides the performance check and 
the adjustment procedures for the Model 181 A/ AH, 
Troubleshooting information, schematic diagraYii'^s, and 
component identification are in. Section ¥10. 



5-4. Test equipment required to maintain asvcl c.heck 
the performance pi the Model. 181 A/ AR is Haled in 
Tatjle 5--I. Test equipment having characteristic's sim- 



ilar to those listed in the table may be used for tho 
pertormance check and adjustments. 

5 -5: PERFORMJ^f^CE CHICK. 

5-6. The performance check verifies whether or not 

the Model iSlA/AR is jperating within the specifica- 
tions listed in Table 11. This check may be used 
a.*^part of an incoming quality control inspection, as a 
periodic operation check, or after repair and/or 
adjustments have been made. Receiioly calibrated 
test equipment should be used when performing the 
check. 



rabie 5 1 , Recommended Test Equipiment 




Instrument 

r -""'“‘1 

Type ' ^ j 



Model 



Required 

Characteristics 



Utf 'M.'-/u.i4wnA«MMVumaBry<ii‘«nriuaVfiuMntr4i<<ir< 






Voltmeter 

.Calibrator' 



Test Oscilloscope 



•HP Model 69208 



H 2, 10V pk-pk ±0.2%' 






HP Model tOOC/D Sensitivity 1 V/div 
•,fv/ 1 1^0 1 A St ' 1 820C Sweep Speed 1 usee 

Rise time 3 usee 
Sweepeutput 



Required 

For 

Calibrator Check 
Magnifier Check 



Calibrator Check 
Gate AmpI, Response 









Divider Probe | Model 10094D 

■ I ■ 

, Test ' ' HP Mode? 652A 

/Cfcinator / ' 



1 




50 kHz-50 IWHz at 10V pk-pk 



Voltmeter 






T000:1 Divider 



' ■ $qu<tre*’'}iyave 

'Generator.v. . 



Oscillator 



, : I ,i , HPi Model 3466A , ■ ,±100 Vdc ±0.5% 

1 ::; ■ ■ ,.!/ 2.5 ma ±2% •’ 



HP Model; K'3S:-3440A 3000 Vdc, ±o; 1% 






HP Model , 







HP Model 200CD 



200 I<H7 IV pk-pk 
S^ise time 30 usee 



0 kHz 10V pk-pk 



GatG Afrtpl, Response 



. I M%>« « H rw ( z) rHrt 



Bandwidth Check 



LVPS Adj. 
HVPS Adj. 



HVPS Adj. 



Horiz. Transient 
Response 

Trace Alignment Adj, 
Pulse Circuit Adj. 




Time mark 
Genera'l'or 



HP 228A 






j 1 msmarkers 
l’ '50MHz 






Moriz. Amplifier Gain 
Adj. & Horiz. Linveai ity 



5-7- performance cfAeck x’ocord form is included at 
the ©rti of thte ?jerforEiarice Use tSits .t'or.m to re~ 

cord actual readings diiring the penoii^imce d',eck. 
The iorm should then ^ re moved from the rnanuaJ and 
filed hi a safe place sc that readings taken at a later 
date can be compared with the origiaai readings. 

5-8. The prri’ormaijce check must be done in the se- 
quence given belpw. Do not aitempt to start the prO" 
ceusire in mid-sequence, tecause succeeding steps 
depend upon control settings' nrsd results of previous 
steps. 

^mumHAm set up . 



a. Install Horizontal Jind Vsrilcal plug-in units 
i n the M ode 1 181 A/ A R. 

b. Set ' nsiTENSIT Y control fully c cw 

c. Set PEHSISTEWCE control fully ccw. 



d. Depress WRITE pushbutton. 

e. Apply power to the Model 181A./AR. Entire 
screen should be evenly iUurninated after three min- 
utes. 

! Aliov; 1.5 minute v/arm,-up. 

JcAUriOlfH 

To openue She Model 181A/AR in Normal 
mode, i'oHowirig' p.rec;autions should be 
taken. Set PERi3!STENCE fully ccw and , 
depress WRITE pudiililiulton. Rotate IN- 
TENSITY control f:;w until required intens- 
ity is obtained without blooming. Depress 
, NORM puslibijtton, Do not increase in- 
tensity 'while in Normal, as CRT mesh may 
be damaged. A vie wing hood may be neces- 
sary if use of NORM nciode is required. 

5-10. CAURMTOR. 

a. Set Model 181A/AR controls as follows: 



CRT mode • • WRITE 

MAGNIFIER X5 

HORIZONTAL DISPLAY EXT CAL 

HORIZONTAL Coupling AC 



b. Apply a lOvpk-pk signal from Voltmeter CaM- 
brator to HORIZONTAL EXT INPUT connector. 

c. Adjust 1NTE.NS1TY, POSITION, and FOCUS 
controls to obtain a horizontal trace. 

d. Adjust HORIZONTAL DISPLAY and POSITION 
controls for 10 divisions of display deflection. 

e. Disconnect Voltmeter Calibrator and connect 
Model 181A/AR CALIBRATOR output to HORIZONTAL 
EXT INPUT connector, adjusting INTENSITY for a 
sxng;le dot at each side of the display. 

f. Space between dots should be 10 ±0.1 div. 
divisions. 

g. Set INTENSITY control fully ccw. 

h. Monitor Model 181A/AR CA LIBRATOR output. 

i. Ri.setime of calibrator waveform should be 3 
11 sec or less. 






Ah MAGNIFIER. 



a. Set MAGNIFIER control to XI and I50MZ0M- 
TAL DISPLAY control to EXT CAL. 

b AoplyalOvpk pk sine wave signal from Volt- 
meter Calibrator to HORIZONTAL EXT INPUT con- 
necior, and adjust INTENSITY for a display. 

c„ Defk-etion is 10 ±0.3 div.^ 

d. rtepeat , above procedure .setting MAGNIFIER 
control to X5 with a 2? pk-.pk sigauil. iUtd.'XlO with a 
Iv pk'"pk signal. Adjust 'FINE POlt’.'ilT.ll»^i control as 
required. Deflection is 10 :t 0. 5 div in each. case. 

e. Set INTENSITY control fully ccw. 

S.-12. UANDWIOTH. 

,, j'o A^pply a 50-kHs signal from test osciuator to 
.HOKiZON'FAI.- EXT .INPUT connector. 

b. Set MAGNIFIER control to XI and adjust IN- 
1’EMSITY for viaible diaolay- Adjust test ftBcIUator 
ampliicdc and Model 181A/AR POSITION controls tor 
10 div Ck display deflection. Note indication on teat 



c. Increase test oscillator fraqiiency to 5 MHz and 
output to that noted in step b. Display deflection should 
be >7.1 div. If deflection is less than 7.1 div verify that 
phase Bandwidth switch, A3S1 is in bandwidth 
positiovi. 



5-13. IBEAM FINDER. 

a. Adjust INTENSITY and POSITION controls to 
obtain a display. 

b. Set POSITION controls fully ccw. ; 

c. Momentarily depress FIND BEAM pushbutton. 

d. Beam appears on screen, 

NafE 

The intensity of the beam is not increased. 

5-14. PERSISTENCE. 

a. Set Model 181A/AR controls as follows: 



HORIZONTAL DISPLAY INT 

MAGNIFIER- XI 

CRT Mode WRITE 

PERSISTENCE fully ccw 

b. Set Vertical Plug-in controls as follows: 

DISPLAY A 

Channel A Volts/Div 0-5 

Input Coupling Switch AC 

c. Set Horizontal Plug-in controls as follows: 

SWEEP DISPLAY (if applicable) • - - • MAIN 

TI ME/DIV (Main Sweep) 0. 2 sec 

SWEEP MODE (Main Sweep) AUTO 

TRIGGER SOURCE (Main Sweep) INT 



TRIGGER COUPLING ( Main Sweep) • • • AC 

d. Slowly rotate INTENSITY control Cw until spot 
just appears. Use POSITION controls to bring spot 
on screen. 
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e. Observe the '^tail” on the spot. "Tail” shall be 
no longer than 1 major division anywhere on the sc reen„ 

f. Rotate PERSISTENCE control cw. Length of 
tail shall increase as persistence is increased. 

g- Set Horizontal Plug-in Time/Div (Main Sweep) 
control to 50 //sec. 

h. Rotate PERSISTENCE control fully cw and IN- 
TENSITY control fully ccw. Display should remain 
visible for one minute. 

i. Depress VIEW pushbutton. Display intensity 
should remain the same as WRITE mode. 

j. Depress WRITE pushbutton. Depress ERASE 
pushbutton for 2 seconds and release, screen should 
be dark, except for possibly a few rsmall spots (see 
Figure 5-1), 







Figure 5-1. Bright Spots in CRT Display. 

k. Rotate ikrENSITY control slowly cw until dis- 
play has normal intensity, then fully ccvo 

l. Rotate PERSISTENCE control fully ccw, CRT 
background should become illuminated and display 
shoiikl ciisappear; rotate PERSISTENCE control fully 
cw and screen should be dark. 

m. Set Horizontal plug-in Sweep Mode control to 
Single. Rotate INTENSITY control fully cw. Depress 
ERASE pushbutton for 2 seconds. Depress Horizontal 
Plug-in RESET pushbutton. Rotate Trigger Level 
(Main) control fully cw and then fully ccw to trigger 
the sweep. A display should be visible. It may be 
necessary to adjust FOCUS to obtain the sharpest 
trace. 

I VYVYVrVVVVV) 

I-CAUTIONJ 

Iaaajuuui a aa>J 

Do not return Sweep Mode switch to Auto 
or Normal. Adjust FOCUS control slightly, 
depress ERASE pushbutton for 2 seconds, 
retrig{)ji?r sweep and observe trace. Repeat 
as necessary depressing ERASE pushbutton 
each time FOCUS is changed. 

n. Depress STORE pushbutton. A low intensity 
display should be visible, and remain visible for one 
hour. 



o. Rotate INTElNSITYcontrol fully ccw. Depress 
MAX W pushbutton. Set Horizontal plug-in TIME /Div 
(Main) control to 1 /a sec and Sweep Mode control to 
Single. Rotate INTENSITY control fully cw. Depress 
ERASE pushbutton for 2 seconds. CRT background 
should be non-uniformly illuniinated with both dark 
and bright areas. A mesh pattern should also lie vis- 
ible. (See Figure 5-6F). 

p. Depress Horizontal Plug-in RESET pushbutton 
and rotate Trigger Level (Main) control fully cw and 
then fully ccw to trigger the sweep. A display should 
1>D visible. It may be necessary to readjust FOCUS 
to obtain the sharpest trace. 

fCAUTIONd 

it -A. A-AAAAAAAA 

Do not set Sweep Mode switch to Auto 
or Normal. Adjust FOCUS control 
slightly, depress ERASE pushbutton 
for 2 seconds, retrigger sweep and 
observe display. Repeat as neces- 
sary depressing ERASE pushbutton 
each time FOCUS is changed. 

q. Depress WRITE pu.shbutton. Rotate INTENS- 
ITY and PERSISTENCE controls fully ccw. 

3-15. COVER REMOVALo 

5-16. There are four separate instrument coverson 
both the Model 181 A and the Model 181AR. The cov- 
ers of the Model 181AR may be removed by removing 
the appropriate screws and lifting the cover free. 
Covers of the Model 181A are "L-Shaped. " Tore- 
move the covers from the Model 181 A, proceed as 
follows: Lower tilt stand, and stand instrument bn 
rear end; Remove screws on each cover along the 
side of the instrument (where the panels meet); lift 
the cover along the side of the instrument and rotate 
toward too or bottom. 

5-17. ADjySTMENTS. 

5-18. Procedures for adjusting the Model 181A and 
the Model 181AR are given in Paragraphs 5- 19 through 
5-43. Required test equipment is listed in Table 5-1. 
Test equipment with similar characteristics may be 
substituted if necessary. Figure 5-7 shows the loca- 
tion of adjustments in both Models 181A and 181AR. 

5-19. The adjustment procedure must be done in the 
sequence given below. Do not attempt to start the pro- 
cedure in mid-sequence, as succeeding steps depend 
upon control settings and results of previous step)S. 

5-20. PRELIMINARY SB UP. 

5-21. Install Plug-ins in Model 181A/AR. Set IN- 
( TENSITY and PERSISTENCE controls fully ccw. De- 
press WRITE pushbutton. Apply power to Model 
181A/ARandallowa 15 minute warm-up. Make cer- 
tain that Phase/Bandwidth switch is in Bandwidth posi- 
tion. 

5-22. LOW VOLTAGE POWER SUPPLY (LVPS) 

a. Connect Digital Voltmeter to each test point 
(in succession) in Table 5-2. 
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' , b. Make the proper adjustment to obtain the indi - 
(itaited voltage. 



Table 5-2, Low Voltage Adjustments 



1 Test Point 


Measure 


Adjust 


A8TP4 


-lOCV i:0. IV 


A8R36 


A8TP1 


+100v ±0. Iv 


A8R10 


' A8TP3 


-12„6v i 0. lv 


A8R2G 


A8TP2 


+ 15V d: 0. IV 


A8R18 



^-23. HIGH VOLTAGE POWER SUPPLY {HVPS} 



High voltage (v,p to 7500 volts) is 
present and easily accessible during 
the Miovving’ procedure. Observe ex- 
treme caution and use an insulated 
screwdriver whoa per forming the ad- 
justmeniw. 

a. Monitor -100 vdc at A8TP4 with DC Voltmeter 
using a 1000:1 Divider Probe,. 

b. Observe voltage reading and note result. 

c. Multiply +1. 440 by the result (absolute value) 
obtained in step b. 

d. Monitor voltage at AlTPl with DC Voltmeter 
using 1000:1 Divider Probe. 

e. Adjust High Voltage Adj. A1R38 to obtain same 
voltage reading as calculated in step c. 

5-24. ASTIGMATJSAA ADJ. 

a. Set HORIZONTAL DISPLAY control to EXT 
CAL and Vertical Plug-in Display to A. 

b. Slowly rotate INTENSITY control cw until spot 
appears. Set POSITION control as necessary to bring 
spot on screen. 

c. Adjust FOCUS and ASTIGMATISM for a small 
round spot. 

5-25. INTENSITY LIMIT ADJ. 

a. Obtaina baseline display (Time Base in AUTO 
or FREE RUN). Adjust POSITION and INTENSITY 
controls for left end of baseline, on screen. 

b. Set HORIZONTAL DISPLAY control to mi; 
PERSISTENCE control fully cw, and depress MAX W 
pushbutton. 

c. Set Sweep Mode (Main) control on Horizontal 
Plug-in to Single. 

d. Depress ERASE pushbutton for 2 seconds and 
release. Slowly rotate INTENSITY control until spot 
appears or until INTENSITY control is fully cw. If 
spot appears prior to full c w rotation of INTENSITY 
control, adjust Intensity Limit control A5R2 (under 
hv cover) slightly ccw. Depress ERASE pushbutton 
for 2 seconds and release. Continue rolaiing TNTEN- 

5^4 




SITY control cw and adjusting A5R2 until spot is just 
extinguished with INTENSITY control fully cw. De- 
press ERASE pushbutton each time A5R2 is adjusted. 
Spot shouldnot appear withINTENSIT Y control fully cw. 

e. Set INTENSITY and PERSISTENCE controls 
fully ccw. Depress WRITE pushbutton. 

5-26. TRACE ALIGNMENT ADJ. 

a. Set MAGNIFIER to XI. 

b. Set Horizontal Plug-in Sweep Mode (Main) con- 
trol to Auto and Sweep Time/Div (Main) control to 
0.1 (isec/div. 

c. Rotate INTENSITY control slowly c w until dis- 
play appears. Center trace horizontally, and position 
display on center graticuk hne using Vertical Posi- 
tion control. 

d. Adjust R8 TRACE ALIGN (front panel) con- 
trol so that display is parallel with center graticule 
line. 

e. Set HORIZONTAL DISPLAY c o nt r ol to EXT 
CAL and apply 1 kHz signal from Oscillator to chan- 
nel A input. 

f . Set Vertical Plug-in controls as follows: 



Channel A Polarity +UP 

Channel A V olts/Div 1 

Channel A Vernier CAL 

Channel A Coupling AC 



g. Adjust INTENSITY, POSITION, and Oscillator 
amplitude for 8 div trace on graticule vertical center 
line. Adjust Y Align A3R53 so that display is paral- 
lel with graticule center line. 

h. Adjust Pattern Adjust A1R56 for straightest line 
when positioning trace to extreme left and right 
graticule lines. 

i. Set INTENSITY control fully ccw, and discon- 
nect Oscillator from vertical input. 



5-27. GATE AMPLIFIER RESPONSE ADJ. 

a. Set Model 181A/AR controls as follows: 



CRT Mode WRITE 

PERSISTENCE fully ccw 

HORIZONTAL DISPLAY INT 



b. Set Vertical Plug-in Channel A Position control 
to fully ccw. 

c. Set Horizontal Plug-in controls as follows: 



Time/Div (Main) 0.1 Msec 

Vernier (Main) CAL 

Sweep Mode (Main). AUTO 

Sweep Display (if applicable) • MAIN 

Delayed Time/Div (if applicable) OFF 



d. Set Test Oscilloscope controls as follows: 



Volts/Div , 1 

Input Coupling DC 

Time/Div. O.Misec 

Trigger Source • . INT 

Slope , , -1- 



e. Observe signal on collector of A1Q3 using 10:1 
Divider Probe. 
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PERFORIVSANCE CHECK RECORD 
Model 181A/AR 

Instrument Serial Number . 



Check 



Date. 



Specification 



Measured 



Screen lilumination 



Calibrator 



Magnifier 



Amplitude 

Risetime 



I Light Green 
i islumination 



iO ±0.5 div 
< 3 /isec 



Bandwidth 


AC Coupling 


Beam Finder 


Persistence 


Minimum 




Maximum 



10 


±0.3 div 


10 


±0.5 div 


10 


±0.5 div 




7.1 div 


On 


Screen Display 


< 


1 div 




1 minute 



5-4a/5-4b 
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f. Rotate INTENSITY control cw until bottom of 
waveform on Test Oscilloscope rises 0, 2 div. 

g. Adjust Gate Resp. Adj. No. 2 A1C8 and Gate 
Resp. Adj. No. 1 A1C9 for best risetime and flattest 

response. 

h. Rotate INTENSITY control fully ccw. 

i. Disconnect Probe from A1Q3. 

5-28. HOR5ZONTAL AMPLIFIER. 

5-29. DC BALANCE ADJ. 

a. Set HORIZONTAL DISPLAY control to EXT 
CAL and center Vertical Plug-in Channel A Position 
control. Rotate INTENSITY control slowly cw u n t i 1 
spot just appears. 

b. Set MAGNIFIER cont'ol to XIO and center spot 
using HORIZONTAL POSITION control. 

c. Set MAGNIFIER control to XI and recenter spot 
by adjusting Dc Bal A3R37. 

d. Repeat steps b and c until spot does not shift 
position when MAGNIFIER control is switched from 
XIO to XL 

5-30. VERNIER BALANCE ADJ. 

a. Set MAGNIFIER control to XIO. 

b. Rotate HORIZONTAL DISPLAY control ccw un- 
til it is just out of INT and c ente r spot using HORI- 
ZONTAL POSITION control. 

c. Rotate HORIZONTAL DISPLAY control to EXT 
CAL and adjust Vernier Bal/A3E7 to recenter spot. 

d. Repeat steps b and c until spot does not shift 
when HORIZONTAL DISPLAY control is rotated from 
just out of INT to EXT CAL. 



5-31. HORIIZOWTAL GAIN ADJ. 

5-32. The following steps adjust the XI, X5, and 
XIO potentiometers. 

t, 

a. Set controls as follows: 

DISPLAY EXT CAL 

magnifier XI 

PERSISTENCE fully ccw 

operating mode STD 

b. Check +100V supply for +100V ±0.1 V. 




+100V is present at open lead of resistor. 

c. Connect 40-kilohm, 1/2W resistor 

between +100V supply and emitter of A3Q3. Keep 
connection lead lengths short as possible to avoid 
stray pickup or oscillations. Do ,not leave resistor 
connected throughout adjustment as thonnal rise 
will shift cun ent reference. 



d. Adjust POSITION to center left-hand spot 
exactly on left-hand vertical graticule line. 

e. While alternately connecting and discon- 
necting resistor to emitter of A3Q3, adjust XI Gain 
Adj A3R34 for exactly 10 major divisions of separation 
between spot positions. 

f. Set DISPLAY to INT. 

g. Set time base for 1 ms/div sweep speed. 

h. Apply 1-ms markers from time-mark 
generator to input of vertical plug-in. 

i. Adjust time base l-ms calibration adjustment 
to obtain precisely 1 marker per division. 



j. Set MAGNIFIER to X5. 

k. Adjust X5 Gain Adj A3R32 to obtain display 
of exactly 1 marker every 5 divisions. 

l. Set MAGNIFIER to XIO. 

m. Adjust XIO Gain Adj A3R30 to obtain display 
of exactly 1 marker every 10 divisions. 

n. Disconnect time-mark generator. 



5-33. PHASE ADJ. 



a. Set controls as follows: 



Phase /Bandwidth Switch Phase 

HORIZONTAL MAGNIFIER XI 

HORIZONTAL DISPLAY EXT CAL 

Channel A Coupling DC 



b. Connect 10-kHz sine-wave output of Oscil- 
lator to HORIZONTAL EXT INPUT and to Vertical 
plug-in Channel A input (Figure 5-2). 

NOTE 

Channel A of a muitichamne! Vertical plug- 
in is normally used for phase measurements 
If another chamiel must be used, connect 
Oscillator to that channel instead of Chan- 
nel 

c. Adjust Oscillator output to obtain an 8-div 
display. 

d. Adjust attenuator Comp. A3C1 for display of 
a single diagonal line (no phase shift). 

e. Set Oscillator for an output of 100-kHz sine 



wave. 
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Figure 5-2. Phase Adj. Test Setup 



i. Adjust Phase A3C2 for display of a signal 
diagonal line (no phase shift). 

g. Disconnect Oscillator. 

h Return Phase/Bandwidth switch to bandwidth 
position. 

5-34. TRANSyENT RESPONSE AOJ- 

NOTS 

Thi«3 procedure should only be used if major 
repairs or complete board replacement has 
been made. Omit this adjustment procedure 
for normal calibration and perform the Hor- 
izontal Linearity adjustment. 



a. Use test setup (Figure 5-3). 




Figure 5-3. Transient Response Adj. Test Setup 
5-6 
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b. Set DISPLAY to EXT CAL. 

I 

c. Connect 1 usec/div sweep signal from Monitor 
Oscilloscope rear-panel Main Sweep Output to Chan- 
nel A input of Model 181A/AR Vertical plug-in. 

d. Adjust Vertical plug-in VOLTS/DIV and Ver- 
nier controls to obtain an 8-div display. 

e. Connect 1 V p-p square wave at 200 kHz repe- 
tition rate from Square-wave Generator to HORIZON- 
TAL RXT INFTJT and to Monitor Oscilloscope Verti- 
cal input (Figure 5-3). 

f. Set Monitor Oscilloscope time base to oper- 
ate at sweep of 1 usec/div and synchronize Monitor 
Oscilloscope with 200 kHz signal. 

g. Using the POSITION controls and varying the 
frequency of the Square-wave Generator slightly, po- 
sition a lower right-hand corner of the sideway s square 
vyave so that it is oh screen. 

NOl’E 

A spot at the lower right edge of the display 
may tend to bloom. If so, position the entire 
display so that the spot is off screen. 

h. With viewing node switch in MORMAIj and 
intensity level set low, observe displayed waveform. 
At this stage of adjustment waveform will typically 
exhibit 5%(approximoiely .1/2 div) overshoot. If over- 
shoot is greater, adjust HF Adj No. 1 A3C6, HF Adj 
No. 2 A3C9, and HF Adj No. 3 A3C19 to obtain flat- 
top response with approximately 5%overshoot on lov/- 
er right-hand corner of displayed pulse. 

NOTE 

Capacitors for HF Adj No. 1 A3C6 and HF 
Adj No. 3 A3C 19 should be adjusted so their 
slugs are almost equally extended. 



5-35. HORIZONTAL LINEARITY AOJ. 

NOTE 

Ensure that Time Base has been properly 
calibrated before proceeding with this ad- 
justment. 

a. Set HORIZONTAL DISPLAY to INT. 

b. Set HORIZONTAL MAGNIFIER to XlO. 

c. Connect 4V p-p 50 MHz sine-wave output from 
Time niark Generator to Vertical plug-in Channel 
A input. 

d. Select fastest sweep speed (0.05 or 0. 1 usee/ 
div) and obtiun a, display. 

e. Adjust HFAdjmst No. 1 A3C6, No. 2A3C9and 
No. 3 A3C191or best overall linearity of center 80 di- 
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visions ol available displayo Use HORIZONTAL PO- 
SITION control to permit viewing the right, center, and 

left portions of the display. HF Adj No. 1 affects the 
right portion, HF Adj No. 2 the center portion and 
HF Adj No. 3 the left portion of the sweep. 

f. Disconnect Time-mark Generator. 

>,■ 

5-36. PULSE CIRCUIT ADJ. 

5-37. COLLIMATION. 

a. Set Model 181A/AR controls as follows: 



CRT MODE WRITE 

HORIZONTAL DISPLAY • INT 

INTENSITY ..... fully ccw 

PERSISTENCE • ' • ■ fully ccw 

Mixx Write Rate Adjusi A6R17 • • • fully cw 
Write Adjust A6R18 ...••••• fully cw 

Floodgun Adjust fully cw 

Write Collimation Adjust A6R9 • > fully ccw 

Max Write Collimation 
Adjust A6R29 fully ccw 



b. Depress ERASE pushbutton for 2 seconds. 
Display should resemble Figure 5-5A. If the display 
does not resemble Figure 5-5A, but instead fills the 
entire screen, omit steps c and d and proceed with 
step e. See Figure 5-4 for location of adjustment. 




Figure 5-4. Pulse Board Adjustments 



c. Adjust Floodgun Adjust AbK42 counterclock- 
wise until background illumination just reaches maxi- 
mum height. 

NOTE 

This variation in height is very mi- 
nute and may be less than 0. 1 div. 



d. Depress ERASE pushbutton for 2 seconds. 
Adjust Write Collimation Adjust (A6R9) until back- 
ground illumination just fills the CRT graticule area 
as shown in Figure 5-5C Disregard slight dimple 
areas at top and bottom oi display. These may cause 
a slight blank area when rest of CRT graticule is 
filled. 

e. Depress ERASE pushbutton for 2 .seconds. If 
display looks normal as shown in Figure 5-5C, pro- 
ceed with Writing Rate check. If bright areas appear 
in any or all the corr.ers of the CRT, adjust Write 
Collimation Adjust (ACRO) clockwise in small incre- 
ments, depressing ERASE pushbutton for 2 seconds 
after each change of A6R9, until bright areas just 
disappear. 

5-38, WRITING RATE (NORMAL). 

a. Set Time Base Plug-In control.s as follows: 



SWEEP MODE (Main) • • AUTO 

TIME/DIV (Main) 1 MSEC 

TRIGGER SOURCE (Main) ' INT 



b. Connect 800 Hz sine wave signal from Oscil- 
lator to Channel A INPUT. Rotate INT ENSIT Y control 
slowly clockwise until trace just appears. Adjust 
Oscillator output and Channel A V/DIV control for 
an 8 division vertical display. Set Trigger Level 
(Main) for stable display. 

c. Set Time Base Plug-ln Sweep Mode control to 
SINGLE. Rotate INTENSITY control to 3 o'clock posi- 
tion and PERSISTENCE control fully clockwise. 

d. Depress ERASE pushbutton for 2 second, s. 
Depress RESET button to trigger single sweep. An 
800-Hz sine-wave display snould be observed (see 
Figure 5-5D) It may be necessary to adjust FOCUS 
to obtain a sharp trace. 

r<nnrrvwvvvrv5 

ICAUTION? 

Do not set sweep mode swiicii to NORMAL 
or AUTO. Adju.st FOCUS cont rol slightly, 
depress ERASE pushbutton for 2 seconds, 
retrigger sweep and observe display. Re- 
peat until sharpest display is obtained. 
Depress ERASE pushbutton for 2 seconds 
before retriggering sweep. 



e. Figure 5-5D shows a display stored with non- 
uniform brighti]iess across the screen, with some 
a"eas fading faster than others. Adjust Write Adjust 
(A6R't8) counterclockwise in small increments until 
uniform .storing is obtained (see Figure 5-5E). De- 
press ERASE pushbutton for 2 seconds and retrigger 
sweep each time A6R18 is changed. At least 80/{) of 
the display should be visible alter 1 minute. 

f. Depress ERASE pushbutton for 2 seconds. 
Background should be completely dark except for 
possibly fi few small spots (see Figure 5-1). If some 
background illumination is present, adjust A6R18 
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slightly clockwise and depress ERASE pushbutton ior 
2 seconds. Repeat as necessary until background is 
dark. 

5-39. WRITING RATE (MAX). 

a. Depress MAX W pushbutton and rotate PER- 
SISTENCE and INTENSITY fully counterclockwise. 
Depress ERASE pushbuttop for 2 seconds. Display 
should resemble Figure 5-5A. Adjust Max Write 
Collimation Adjust (A6R29) clockwise until background 
illumination just fills CRT. Graticule area. Display 
should be like Figure 5-5A, within 1/2 div of outer 
graticule line. 

b. Rotate PER3BTENCE fully clockwise. De- 
press ERASE pushbutton for 2 seconds. .Adjust Max 
Write Adjust (A6R17) counterclockwise in small 
increments, depressing ERASE pushbutton for 2 
seconds after each change of A6R17. Obtain a non- 
uniform background illumination with the best com- 
promise between minimum and maximum background 
light. A mesh pattern will be visible (see Figure 
5-5F). 

c. Set Time Base controls as follows: 

SWEEP MODE (Main) AUTO 

TIME/DIV (Main) 20 USEC/DIV 

d. Connect 200 kHz sine wave signal from Oscil- 
lator to Channel A INPUT. Rotate PERSISTENCE 
fully counterclockwise and rotate INTENSITY control 
slowly clockwise until trace just appears. Adjust 
Oscillator output and Channel A V/DIV control for an 
8 division vertical display. Set TRIGGER LEVEL 
(MAIN) for a stable display. 

e Set Time Base Plug-In SWEEP MODE control 
to SINGLE. Rotate INTENSITY and PERSISTENCE 
controls fully clockwise. 

f. Depress ERASE pushtrtton for 2 seconds. 
Depress RESET button to trigger single sweep. A 



200 kHz sine wave should be observed. It may be nec- 
essary to adjust FOCUS to obtain a sharp trace (see 
CAUTION). At least 80% of the display should be 
visible after 10 seconds. 

NOTE 

If display fades positive too fast, 
adjust A6R17 slightly clockwise and 
repeat Max Writing Rate check. 

If display is not stored over entire 
area adjust A6R17 slightly counter- 
clockwise and repeat Max Writing 
Rate check. 

5-40. CAUBRATOR FREQUENCY. 

5-41. This adjustment varies the calibrni or frequen- 
cy approximately ±25% and is set at the factory as 
close to 1 kHz as practical. The calibrator circuit 
is t)ie source of the storage pulses used in the CRT. 
As the CRT ages, in some cases a point of electro/ 
mechaniciii resonance is re ached within the tiite which 
results in an audible "singing'’. This resonance and 
resulting noise do not cause any change in instrument 
operation or performance; however, if allowed to 
continue indefinitely mechanic id damage to the CRT 
may result. Therefore, if the instrument reaches 
this resonant point and begins to "sing", adjust Cal- 
ibrator Frequency Adj A1R59 cw to increase tiie cal- 
ibrator frequency until the noise stops. II the no.lse 
does not stop with the potentiometer set fully cw, de- 
crease the frequency by adjusting the potentiometer 
ccw„ 



5 42. This completes the adjustment procedure. I? 
desired, the instrument performance may be tested 
to Model 181A/AH specification using the Perform- 
ance Check procedure. If satisfactory adjustment or 
instrument performance is not obtained refer to Sec- 
tion Vin of this manual f or troubleshm)ting and wave- 
form information. 
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Figure 6-1. Mode) 181A/AR Mechanical Parts Identification 
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Section VI 
Replaceable Parts 



6-1. INTftODUCTION. 

6-2. This section oontaios in^orrr.ation for orderina 

replacement parts. The abbreyjalions used in the parts 
list are described in Table 8-1. Table 6-2 lists the parts in 
alphanumeric order by reference designator and includes 
the manufacturer and manufacturer's part numbet. Table 
6-3 contains the list of manufacturer 's codes. 

6-3. INFORMATIOi^. 

6-4. To obtain replacement parts from Hewlett-Packard, 
address order or inquiry to the nearest Hewlett-Packard 
Sales/Service Office and supply the following information: 



a. Instrument model and serial number. 

b. HP Part Number of item(s). 
r, Quantity of part(s) desired. 

d. Reference designator of partlsb 

6-5. To order a part not listed in the table, provide the 
following information: 

a. Instrument mode! and serial riumber. 

b. Description of the part, includirig function arid 
location in the instrument. , 

c. Quantity desired. 
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Table 6-1. Abbreviations for Replaceable Parts List ' 



— llll— 1» Mllll'lllllll— — — 

A “ ampar0(s) 

ASSY » Kssembly 

BD « board Is) 

BH “ binder haad 

BP =* bandpass 

-2 

C ) 

CAR “ carbon 

CCW « counterclockwise 

CER ceramic 
CMO ” cabinet mount only 

COAK = coaxial 

COEF “ coefficlant 

COMP “ composition 

CONN = conn«ctor(s) 

CRT * cathode-ray tube 

CW = clockwise 

D " dec! (10 * ) 

DEPC = deposited carbon 

DP = double pole 

DT = double throw 



GRD 


=< ground(ed) 


H 


= henrydes) 


HG 


= mercury 


HP 


■= Hewlett-Packard 


HZ 


= hertz 


IF 


intermediate freq. 


IMPG 


" impregnated 


INCD 


= incandescent 


INCL 


^ include(s) 


INS 


== irsulatior(ed) 


INT 


= internal 


K 


kilo (10^) 


KG 


- kilogram 


LB 


’ pound(ii) 


LH 


= left hand 


LIN 


“ slnear taper 


LOG 


= iogaiit’-’-rtic taper 


LPF 


= low-pass filter(s) 


LVR 


- lever 



ELECT 


= electrolytic 


ENCAP 


= encapsulated 


EXT 


“ extemal 


F 


= faradts) 


FET 


= fioid-affect 




tranf,5’3 torts} 


FH 


*= flat 


FIL H 


= fillister beitd 


FXD 


= fixed 


G 


9 

= giga (10 ) 


GE 


= germanium 


GL 


= glass 



M = milli (10 

MEG = mega (10 ) 

MET FILM = metal film 

MET OX = metal oxide 

MFR manufacturer 

Ml NAT miniature 
MOM ■-= momantary 

MTG “ mounting 

my •“ mylar 



N 

N/C 

NE 

N/O 



= nano (10 ) 

“ normally closed 
= neon 

“ normally open 



NPO 


“ negative positive 


RWV 


■» reverse working I 


zero (zero temper-/ 
atur-B coofficient) 




voltage | 




NPN 


« naflisii’/e-positive- 


S-B 


= slow-blow 1 




negative 


/ SCR 
SE 


« silicon controlled 1 


NSR 


» not separately 
'epiaceable 


rectifier 1 

» selenium I 






SEC 


second(s) 1 


OBD 


= order by 


SECT 


=> sQction(s) 1 




description 


Si 


= silicon 


OH 


T owel f’«acl / 


SIL 


■=» iilver 


OX 


oxide ' 1 


SI 


“ slide 






SP 


= sirtgle pole 


P 

PC 


= peek /' ' ! 

= printed (Mtched) 
''circuit(s)/ 


SPL 

ST 

STD 


“''special 
- single throw 
=■ standard 


PF 


“ picofarads 






PHL 


= Phillips 


TA 


« tantalum 


piy 


= peak inverse 


TD 


« time delay « 




vultage(s) 


TFl 


“teflon 9 


PNP 


= positive-negative- 


TGL 


toggle 


p/o 


positive 


THYR 


'••'thyristor 


® part of ' 


Tl 


“titanium 


PORC 


'porcelain 


TNLDIO 


“ tunnel dlode(s) 


FOS 


“ position (s) 


TOL’"' 


“ tolerance 


POT 


= potentiometer(s) 


TRIM 


•■» trimmer 


P-P 


= peak-to-pe.:ik 


, 


PRGM 


■■“program 


- ' ! 


“*6 


PS 


=' pc:ystyrene 


u 


“ micro (10* ) 


PWV 


= peak working , 








. voltage 


- ; V ■ 


" volts 




= rectifier(s) 


VAR 


variable 


RECT 


vpew 


-■> dc working volt(s) 


RF 


’ » rtdipi frequency 


RFI 


=» radio frequency 








(nterference;’ ■ 


w 


“ watt(s) 


RH 


= roiind hepo 


w/ 


“ with 




or ’ 


WIV 


“ working inverse 




right hand 




voltage 


RMO 


= rack mount only 


W/0 


= without 


RMS 


= root mean square i 


ww 


= vvirewound 




Section VI 



Model 181A/AR 



Table 6-2. Replaceable Parts 



Reference 

Designation 


HP Part Number 


Gty 


^ ^ ^ f 

Description 


Al 


00181-66512 


1 


ASSYSiCAUBRATOR. GATE C HV CONTROL BO. 


AlCl 


0160-0162 


12 


C:FXD MY 0.022 UF 10* 200VOCW 


A1C2 


0160-0162 




C:F«0 my 0.022 UF 10* 200VDCM 


AIC3 


0160-0162 




C:FRD MV 0.022 UF 10* 200VDCH 


AIC4 


0160-0207 


1 


C:F^D MYLAR 0.0 lUF 5* 20Cy0CW 


AlCS 


0160-0162 


' 


CsFXD MV 0.022 UF 10* 200VDCW 


A1C6 


0180-0374 


2 


C:FX0 ELECT 10.0 UF 10* 20VDCM 


A1C7 


0150-0059 


1 


CsFXD CER 3.3-0.25 PF 500V0CH 


Aica 


0121-0168 


5 


CSVAR TEFLON 0.25-1.50 PF 600V0CM 


AIC9 


0132-0004 


1 


CSVAR PQl-Y 0. 7-3.0 PF 350VDCW 


AlClO 


0140-0180 


1 


CSFXD MICA 2000 PF 2* 


AlCll 


0160-0162 




CSFXD MY 0.022 UF 10* 200VDCM 


A1C12 


0160-0303 


1 


CsFXD MYLAW .15 UF 10* 200VDCM 


A1C13 


0160-2:150 


1 


CSFXD MICA 33 PF 5* 


A1C14 


0160-2961 


2 


CsFXD MICA 5825 PF 2* 300YDCW 


A1C15 


0160-2961 




CSFXD MICA 5825 PF 2* TOOVOCW 


A1C16 


0100-0089 


1 


I SFXD ELECT lOUF-10*’ ICO* 150VDCW 


AIC17 


01&0-0155 


3 


tsFXD ELECT 2.2 UF 20* 20VDCW 


AlCia 


0180-0045 


5 


CSFXD ELECT 20UF 25VDCW 


A1C19 


0160-3008 


5 


C-.FXD CER 4700 PF 20*)(i 4KVDCW {LEFT FRON F LEAul) 


A1C20 


0160-0380 


■ 2 


CSFXD MY 0.22 UF 10* 200V0CW 


AIC21 


0160-3007 


6 


C:FXD CER 4700 PF 201UKVDCW ;:(IGHf FRONT LEAD) 


AiC22 


0160-3008 




C:FXD CER 4700 PF 20’'X.4KVDC\AI (LEFT FRONT LEAD) 

' 


AIC23 


0160-3007 




C:i-XD CER 4700 PE 20%4KVDCW (RIGHT FRONT LEAD) 


AIC24 


0160-300/ 




C:FXD CER 4700 PF 20‘)(,4KVDCW (RIGHT FRONT LEAD) 


AIC25 C 


0160-3008 




C:FXu CER 4700 PF 20')(.4KVDCW (LEFT FRONT'LEAD) 


A1C26 / 


0160-3007 




C:FXD CER 4700 PF 10%4KVDCW (RIGHT FRONT LEAD) 


'(•'AlCRi,’ 


1901-0040 


30 


OlODEsSIUCON 30MA 30MV 


A1CR2 


1901-0040 




DIODESSUICON 30MA 3»WV 


A1CR3 


1901-0040 


• 


DIODE 5S1L1C0N 30MA IrtWV 


AICR4 


1901-0040 




DIODEsSILICOW 30MA 3(-Wy 


A1CR5 


1901-0179 


1 


DIODEsSILICON !5WV 


AICR6 


1901-0040 


’ 


DIODESSILICOW 30MA 30WV 


AICR7 


1901-0029 


2 


0 1 OPE SSIL ICON 600 PIV 


AICRB 


1901-0029 




DIODESSILICON 600 PIV 


/IICR9 


, 




NOT ASSIGNED 


! 1 AICHIO 


1901-0487 


1 


DIODESSILICON 1500 PIV 


AlCRll 


1901-0040 




DIODESSILICON -JOMA 30WV 


A1CR12 


1901-0096 




DIODESSILICON 120V ’ , 


A1CR13 


1901-0096 




DIODESSIL ICON 120V 


AICR14 


1901-0096 




DIODESSILICON 120V 


A1CR15 


1901-0040 




DIODESSILICON 30MA ICiWV 


,:'A5U 


9100-1653 


7 


COIL/CHOKE 91, CUH 5% 


l ' AU2 


9140-0179 




COU/CHOKE 22.0 UH 10* 


AU>1 


1854-0019 


5 


TSTRsSI NPN 


A1Q7 


1854-0019 




TSTRsSJ NPN 


A1Q3 


1853-0038 


3 


JSTRsSI PNP 


AIC4‘ 


1854-0271 


1 

/- 


TSTRsSI KPM 


-Aid's 


1853-0036 


- 

; 1 1 ' 


TSTRsSI PN'/ 


AlUA 


1854-0234 


2 


TSTRsSI NPN 


Ai07 


1854-0234 




fSTRsSI NPN 


A108‘ 


1054-0073 


i 


TSTRsSI NPN« SELECTED FROM 2N2484) 


A109 


Ifii54-00F! 


)25 


TSTRsSI NPNISELTCTFO FROM 2N3704I 


Wi'jlO 


1854-0039 


' 3 


TSTRsSI NPN 


AlRl 


0757-0407 


7 


RSFXD MET FLM 200 OHM 1* 1/8W 


A1R2 ■ 


0757-0407 




RtFXD MET FLM 200 OHM 1* 1/8W 


A1R3 


0757^-0401 


9 


RSFXD MET FLM 100 OHM 1* l/Tlv 


Af.84 


0757-0401 




R:FXD met FLM 100 OHM l/BH 

/ / 


AIR5 


0757-0401 




RSFXD MOT FLM 100 OHM 1* 178W 


A1R6 


0757-0401 




RSFXD MET FLM 100 OHM 1* 1/0H 


A1R7 


0757-0458 


1 


RSFXD MET FLM 5 KIR OHM 1* i/RW 


AIR0 1 


0757-0281 


4 


RSFXD MET FLM 2.T4K OHM 1* 1/PH 


AIR9 


0 757-0274 


1 


RSF)(0 MET FLM K21K OHM 1* 1/8W 


AIRIO 


0757-0281 




RSFXD, MET FLH 2.74K OHM 1* 1/HW 


AlRll 


0757-0290 


1 


RsF;<D MET FLM 6.19K OHM 1* 1/BH 


A1R12 


0757 0462 


1 


R;FXD iVIET FLM 75K OHM 1% 1/aW 


A1R13 


0757-0724 


1 


RsFXO FLM 392 OHM 1* K'4W 


A1R14 


0757-0727 


1 


RSFXD MET FLM 562 OHM 1* 1/4W 



Mfr 

Code 



28^00 
562 89 
56209 
56289 

2068r 

56289 

56289 

72982 

28480 

72902 

28480 

56289 

28480 

2840C 

04062 

04062 
56289 
562 89 
56289 
72982 



28480 

72,982 

72982 



72982 

72982 

72932 

72982 

0 7263 

07263 

07263 

97263 

28480 

07263 

28480 
28480 . 

28480 

07263 

01295 
9 1295 

01 291, 

07263 

28480 

28480 

28489 

?84«0 

28480 

28480 

8013 I 
80131 
80131 

28409 

28480 

80131 
14674 
14674 
146 74 
14674 

14674 

14674 

91637 

28480 

28480 

28480 

28480 

28480 

28489 

2B4BO 



Mfr Part Number 



091131-66512 

192P22392-8T5 

192822392-8*5 

192822392-PT5 

0160-9297 

192P2?092-8T5 
150ni96X90.?O8?-76 
39i-oon-cojn-339c‘ 
0121-0168 
535-009-48 , 

0140-0180 
19282 2392-PTS 
0160-0303 
0160-2159 
RDM20FJ 5825)r,3C 

P0M20F ( 5825}r,3C 

30D106G1500F4 

1590225X09?OA2-r)V5 

30D207i-G0-2'i08-5m 

38H8-024-V5Sn-472M 



0160-9380 

38H8-0?4-V55n-472M 

3888-924-V55n-47?M 



3888-024-V5SO-472M 
3888-024-V5Sn-47?M 

3888-024-V55n-472M 

3H88-n24-V55n-4/2M 

FD0198B 

FOOIOBB 
FOCI 988, , 

FPClOlif / 
l90li-017'V 
FOG lb 08 

1901-0929 / 

1901-0029 

1901-9487 

IDGiOOI'i 

00-808 
UG-880 
UG-888 
7001088 
9100 1653 , 

f; ,1854-9019 
; ) 854 -90 19 
. 1853-0038 

1854-0271 

2N399^j 

2N3449 

2N3440 

1854-9023 

1854-99/1 

2N305 * 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 

ORDER BY DtSCRIbTION 
jORDER BY DESCRlPriON 
MF-1/19- 5? 
0757-9781 
0757-0274 

P757-028* 

0757-0290 
07570462 
0757-0724 
0757-0727 ' 



See introcUiotion to this section fur (^rdering information 




Model 181A/AR 



Section V) 



Reference Number 

Designation 




Table 6<2. Replaceable Parts (ConVd) 



Description 



Code 



Mfr Part Number 




A1R20 

A1R21 

AIR22 

A1R23 

AIR24 

A1R25 

A1R26 

A1R27 

A1R29 

A1R29 



I AlPi'«,2 
AliV-5'i 

A1R3^ 

A1R35 

A1R36 

A1R37 

A1R38 

A1R39 

AIRAO 

A1R41 

A1R42 

A1R43 

A1R44 

AIR49 

AIR46 

AIR47 

A1R48 

A1R49 

A1R30 

AlRSl 

A1R92 

A1R93 

A1R94 

A1R99 

A1R96 

AIR57 

AIR38 

AIR59 

AlTPl 

AIVl 

A1V2 

AlVRl 

A1VR2 



A2R6 

A2R7 

A2R8 

A2R9 

A2R10 

A2R11 

A2R12 

A2R13 

A2R14 

A2R15 



07570757 

0757-0449 

07570757 

0757-0407 

0757-0280 

0757-0190 

0757-0416 

0757-0441 

0757-0426 

0761-0083 

0757-0430 

0757-0283 

07570424 

0757-0760 

0757-0466 

0757-0466 

06S4-0271 

0797-0203 

0757-0393 

0797-0841 

0698-6612 

0698-5421 

0684-0271 

2100-0943 

0727-0263 

0757-0442 

0757-0442 

0757-0438 

0698-3553 

0757-0283 

0757-0280 

0757-0465 

0757-0814 

0757-0401 

0757-0465 

0698-8220 
0687 1051 
0687-4721 
0698-5353 
0698-6580 

0757-0460 

2100-2031 

0687-1011 

0698-3910 

2100-2030 

1291-0206 

2140-0018 

2140-0018 

1902-0045 

1902-0029 

1902-0038 

00181-66508 

0180-0155 

0180-0159 

9140-0179 

9140-0179 

1894-0071 

1894-0071 

1893-0016 

1893-0016 

0757-0451 

0757-0438 

0757-0436 

0797-0451 

0757-0438 

0757-0436 

0757-0429 

07570273 

0797-0438 

0757-0429 

0757 0273 

0757-0438 

0683-0275 

0683-0279 

0757-0438 









R:FXD FLM 15K OHiV1 1% 1/4W 

RIFXD FLN 150K OHM 1« 1/8U 
R:FXDFLM16KOHM 1%1/4W 
RIFSU MET FLM 200 OHM 11 1/8M 
SliFRD MET FLM IK OHM 11 1/8M 

RiFXD MET FLM 20K OHM 11 1/2M 
RIFXD MET FLM 511 OHM 11 1/8H 
RIFXD MET FLM 8.29R II 1/8M 
RIFXD FLM 1.3K OHM 11 1/OM 
RIFXD MET OX 68K OHK IM 

RIFXD MET FLM 5.11K 11 1/8M 
RiFXD MET FLM 2-OOK OHM 11 1/8M 
R:FXD MET FLM 1 .IK OHM 1% 1/8W 
RiFXO FLM 20K OHM 11 1/4M , 

RiFXD MET FIM IlOK OHM 11 1/8M 

RiFXD MET FLM IlOK OHM 11 1/8M 
RiFXD COMP 2.7 OHM 101 1/4H 
RiFXD MET FLM 2.00R OHM 11 1/8H 
RIFXO FLW 47.5 OHM 11 1/8W 
RiFXO MET FLM 12. IK OHM 11 1/2M 

RiFXO met FLM 2K OHM 0.11 1/8M 
RiFXD MET FLM 17.B2K OHM 0.11 172M 
RIFXD COMP 2.7 OHM 101 1/4M 
RIVAR MET FLM lOOK 201 LIW 3/4M 
RiFXO DEPC 990K OHM 11 1/2M 

RIFXD MET FLM 10. OK 11 1/8U 
RiFKD MET FLM 10. OK If 1/8M 
RIFXO MET FLM 5.11K If 1/8M 
RiFXD FLM 2.49 MEGOHM 11 1/2H 
RiFXD MET FLM 2. DDK OHM 11 178W 

RiFXO MET FLM IX OHM 11 1/8M 
RiFXD MET FLN lOOK 11 1/8M 
RiFXD MET FLM 511 OHM 11 1/2M 
RIFXO MET FLM 100 OHM 11 1/8W 
RiFXD MET FLM lOOK 11 1/8M 

R;FaD FLM 15 MEGOHM 1% 3V7 
R: FXD COMP 1 MEGOHM 10% 1/2W 
RiFXD COMP 4700 OHM 10% 1/2W 

RIFXO FLM 8.25 MEGOHM 51 IW 
RIFXO FLH 16.25 MEGOHM 51 IH 

RIFXD MET FLM 61. 9K OHM 11 1/8K 
RiVAR 50K OHM 101 LIN 1/2M 
RIFXO COMP 100 OHM 101 1/2W 
RIFXD MET FLM 453 OHM 11 1/8M 
RiVAR FLN 20K OHM ICl LIN 1/2M 

CONNECTORiSOCKET (TEST JACK) 

LANPIGLOM 1/lOM 
LAMPiGLOM 1710D 

DIODE BREAKDQWN17.32V 21 400 MW 
OIQDEiBREAKOOMNilO.OV 51 400 MU 

DIODE BREAKDOWN 45.3V 6% 400 MW 
ASSViSMEEP GATE OUTPUT BOARD 
CiFXD ELECT 2.2 UF 201 20VDCM 
CiFXD ELECT 2.2 UF 201 20VDCM 
COIL/CHOKE 22.0 UN 101 

COIL/CHOKE 22.0 UH lOS 
TSTRiSl NPNI SELECTED FROM 2N3704) 
TSTRiSl NPNJSELECTEO FROM 2N37041 
TSTRiSI PNP 
TSTRiSl PNP 

RiFXD MET FLM 24. 3K OHM 11 l/BU 
RIFXD MET FLN 5. UK 11 1/8W 
RiFXO MET FLM 4.32K OHM 11 1/8H 
RiFXD MET FLM 24. 3K OHM 11 1/8M 
RIFXD MET FLN 5.11K 11 1/8H 

RiFXD MET FLM 4.32K OHM 11 1/BW 

RiFXD met FLM 1.82K OHM 1% 1/8W 
R : FXO MET F LM 3.01 K OHM 1% 1/8W 
RiFXD MET FLN 5. UK 11 1/8H 
RiFXD MET FLM 1.82K OHM 1% 1/8W 

RiFXD MET FLM 3.01 K OHM 1% 1/8W 
RIFXD MET FLM 5. UK 11 l/BH 
RIFXD COMP 2.7 OHM 51 1/4M 
RIFXD COMP 2.7 OHM 51 1/4M 
RiFXO MET FLM 5. UK IS 1/8W 



28480 

28480 

28480 

14674 

14674 

28480 

14674 

14674 

28480 

28480 

14674 

28480 

28480 

28480 

28480 




28480 

28480 

01121 

75042 

28480 

14674 

14674 

14674 

28480 

28480 



14674 

14674 

23480 

01121 

01121 

28480 

28480 

28480 

28480 

01121 

28480 

28480 

98291 

08806 

08806 

28480 

28480 

28480 

28480 

56289 

56289 

2848'* 

28480 
28480 
3480 
Si. '31 

fiOi j1 

28480 

14674 

28480 

28480 

14674 

28480 

28480 

28480 

14674 

28480 

28480 

14674 

01121 

01121 

14674 



07670757 
0757-0469 
0757 0757 

OROtH av DESCRIPTION 
ORDER BY DESCRIPTION 

0757-0190 

ORDER BY description 
ORDER BY DESCRIPTION 

0757-0426 

0761-0083 

ORDER BY DESCRIPTION 

0757-0283 

07570424 

0797-0760 

0757-0465 

0757-0465 
CB 27GI 
0797-0283 
0797- 0393 
0797-0841 

0698-6612 
0698-5421 
CB 27GI 
CT150 
0727-0263 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
0698-3553 
0757-0283 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 

0797-0814 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 

0698 8220 

EB1051 

EB4721 

0698-6363 

06986680 

0757- '•♦60 
2100-2031 
EB lOU 
0698-3510 
2100-2030 

SKT-400 
NE 2E1 
NE 2E1 

ORDER BY DESCRIPTION 
1902-0025 

1902-0038 

00181-66508 

I50D225X0020A2-OVS 

1500225X0020A2-OYS 

9140-0179 

9140-0179 

1894-0071 

1894-0071 

2N3638 

2N3638 

0797- 0451 

ORDEH BY DESCRIPTION 

0797-0436 

0757- 0451 

ORDER BY DESCRIPTION 

0757-0436 
0757 0429 
0757 0273 

ORDER BY DESCRIPTION 
0767 0429 

0757-0273 

ORDER BY description 
CB 27G5 
CB 27G5 

ORDER BY DESCRIPTION 



See introduction to this section for ordering infoimation 



r 










Section V9 



Model 181A/AR 



Table 6*2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




0018V66B14 


1 


ASSViHORlZONTAL AMPLIFIER BOARD 


28480 


00181-66514 




G121-0069 


1 


C:VAR CER 28 PF 300 VDCW 


72982 


538-006COPO'89R 




0’21-0105 


1 


C:VAR CER 9-35 PF 


72982 


538006D-935 




0160-2201 


1 


C: FXD MICA 51 PF 5% U.- J VDCW 


72136 


RDM15E610J1C 


A3C4 


0160-0162 




CiFXD MY 0.022 UF 10» 200W0CW 


96289 


192P22392-PTS 


A3C5 


0H0<0162 




CsFXD MV 0.022 UF 10* 200WDCM 


56289 


192P22392-PTS 


A3C6 


0132-0007 


3 


C»VAR POLY 0.7 TO 3.0 PF 350VOCM 


7293? 


535-033-4R 


A3C7 


0160-0162 




CsFXD MV 6.022 UF 10* 200VDCW 


56209 


192P22392-PTS 


A3C8 


0170-0040 


2 


C»FHD MY 0.047 UF 10* 200VDCW 


96289 


192P4T392-PTS, 


A3C9 


0132-00 07 




C»VAR POLY 0.7 TO 3.0 PF 350VOCW 


72982 


935-033-4R 


A3C10 


0160-2235 


1 


C:FXD CER 0,75 PF 600 VDCW 


72982 


301-000-COKO 75flC 


A3C11 


0160-0162 




f.*FXD MY 0.022 UF 10* 200V0CM 


56289 


192P22392-PTS 


A3C12 


0160-0162 




CsFXb MY 0.022 UF 10* 200V0CM 


56289 


192P22392-PrS 


A3C13 


0180-0197 


4 


CSFXO ELECT 2.2 UF 10* 20VDCM 


56289 


150D225X9020A2-OYS 


A3C14 


0180-0197 




CsFXO ELECT 2.2 UF 10* 20V0CN 

■ 


56289 


150D225X9020A2-OY5 


A3C15 


0160-0162 




C:FXD MY 0.022 UF 10* 200VDCM 


56269 


192P22392-P1S 


A3C1A 


0180-0197 




CtFXD ELECT 2.2 UF 1G« 20V0CM 


5628'! 


19OD225X902OA2-0VS 


A3C17 


0180-0197 




CsFXD ELECT 2.2 UF 10* 20y0CM 


56289 


150D229X9020A2-D7S 


A3C18 


0180-0218 


1 


CsFXD ELECT 0.19 UF 10* 39VDCW 


20490 


0180-0218 


A3C19 


0132-0007 




CJVAR POLY 0.7 TO 3.0 PF 390VOCM 


72982 


535-033-4R 


A3C20 


0160-0162 




CiFXO MY 0.022 UF 10* 200VOCW 


56289 


192P22392-PTS 


A3C2I 


0170-0040 




CSFXO MY 0.047 UF 10* 200VDCU 


56289 


192P47392-PTS 


A3C22 


0186-2260 




C;FXD CER 5.1 PF 


72982 


301 0O0-COHO,659C 


A3CR1 


1901-0»10 




DIOOE.SILICON 


07203 


FDG 1088 


A3CR2 


1901-0040 


4 


DIODEiSILICON 30MA 30WV 


07263 


POG1088 


A3CR3 


1901-0040 




DiODE.SILICOlM 30MA 30WV 


07263 


FDG 1088 


A3CR4 


1901-0040 




DIODEiSILICON 30MA 30WV 


07263 


FDG1088 


A3CRS 


1901--0040 




DIODEiSILICON 30IVIA 30WV 


07263 


l-uu i088 


A'iCRA 


1901-0040 




DIODEiSILICON 30MA 30WV 


07263 


HJij l083 


A3CH7 


1901-0040 




DIODEiSILICON 30MA 30WV 


07263 


FDG 1088 


A3CRa 


1&01-C040 




DIODEiSILICON 30MA 30WV 


07263 


FDG 1080 


A3CR9 


1901-0040 




OIQOESSILICON 30MA 30MV 


07263 


FOGlOaS 


A3H 


9140-0179 




COIL/CHOKE 22.0 UH 10* 


28480 


9140-0179 


A3L3 


9140-0179 




COIL/CHOKE 22.0 UH 10* 


28480 


9140-0179 


A3LA 


9170-0029 


1 


COREsFERRITE BEAD 


0iU4 


56-590-65A2/4‘ 


A3Q1 


1365-0062 


1 


TSTRsSI FET 


17656 


FN578 


A3Q2 


1854-0215 


1 


TSTRiSl NPN 


04713 


SPS3B11 


A3Q3 


1890-0158 


1 


TSTRsGE PNP 


80131 


2N2635 


A 304 


1854-0019 




TSTRsSI NPH 


2D480 


1854-0019 


A3Q9 


1854-0071 




TSTRsSI NPNfSELECTED FROM 2N3704J 


28480 


1854-0071 


A3Q6 


1854-0019 




TSTRSSI NPN 


28480 


1854-0019 


A307 


1854-0019 




TSTRsSI NPN 


28480 


1854-0019 


A3{18 


1 853-0009 


2 


TSTRiSI PNP 


28480 


1853-0009 


A3Q9 


1854-0419 


2 


TSTRsSI NPN 


80131 


1864 0419 


A3Q10 


1853-0038 




TSTRSSI PNP 


2848C 


1853-0038 


A3Q11 


1853-0009 




TSTRiSI PNP 


28480 


1853-0009 


A3Q12 


1854-0419 




TSTRsSI NPN 


80131 


18540419 


A3Q13 


1893-0038 




TSTRSSI PNP 


28480 


1853-0038 


A3R1 / 


0698-5639 


1 


RiFXD METFLM 2 MEG 1% 1/2W 


75042 


CEC, T O 


A3R2 


0707-0156 


1 


RiFXD METFLM 1,5 MEG 1% 1/2W 


75042 


CEC, T O 


A3R3 


0797-0->l‘:i? 




RsFXO MET FLM 100 OHM 1* 1/8W 


14674 


ORDER BY DESCRIPTION 


A3R4 


0757-0367 


1 


R:FXD METFLM 100K 1% 1/2W 


76042 


CEC, T O 


A3R5 


0757-0250 




RiFXD METFLM IK 1% 1/8W 


76042 


CEA, T O 


A3R6 


0781-11074 


1 


RiFXD METOX 15K 6% 1W 


14674 


C32 


A3P.7 


2>ai-2&14 


1 


RiVAR CERMET 20K LIN 1/2W 


73138 


62 22ai 


A3R8 


0690-3553 


1 


RiFXD METFLM 3.83K 1% 1/QW 


19701 


MF4CT0 


A3R9 


0767-0423 




' RirXD METFLM 1.3K 1% 1/8W 


19701 


MF4C-T0 


A3RiO 


0V5V -0463 


2 


RSFXO MET FIM 82. 9K 1* I/8M 


14674 


ORDER BY DESCRIPTION 


A3RU 


0797-0441 




RSFXD MET FLN 8.25K 1* 1/8M 


14674 


ORDER BY DESCRIPTION 


A3R12 


0797-0792 


1 


RsFXO MET FLM 681K OHM I* 1/4H 


28480 


0757-0792 


A3R13 


0797-0401 




RSFXO MET FLM 100 OHM t* I/OW 


14674 


ORDER BY DESCRIPTION 


A3R14 


0757-0460 




RsFXO MET FLM 61. 9K OHM 1* 1/8M 


28480 


0757-0460 


A3IU3 


0757-0401 




r.sFXO MET FLM 100 OHM I* 1/8X1 


14674 


ORDER BY DESCRIPTION 


A3IU& 


0797-0233 




RsFXO MET FLN 2.00K OHM 1* 1/8U 


28480 


0757-0283 


A3R17 


0797-0764 


3 


RsFXO FLN 33. 2K OHM 1* 1/4W 


28460 


0757-0764 


A3R1Q 


0797-0741 


2 


RsFXO MET FLM 2.43K OHM U/1/4M 


20480 


0757-0741 


A3R19 


0797-0281 




RiFXD NET FLN 2.74K OHM 1* i/Stf 


28480 


0757-0281 


A3R20 


0797-0443 


2 


RSFXO MET FIN 11. OK OHM 1* 1/8W 


9163 7 


MF-l/ip-32 >. 


A3R21 


0797-0434 


4 


RsFXO NET FLM 3.69K OHM 1* t/8U 


20490 


0757-0434 j 


A3R22 


0197-0736 


2 


RSFXO MET FLM 1.90K OHM 1* 1/4M 


29490 


0757-0736 


A3R23 


0797-0846 


2 


RsFXO MET FLM 22. IK OHM 1.0* 1/2M 


2S490 


0757-0846 


A3R24 


0797-0413 


2 


RSFXD NET FLM 392 OHM 1* l/SN 


28490 


0757-0413 


A3R25 


0797-0407 




RsFXO MET FLN 200 OHM 1* 1/8M 


14674 


ORDER BY DESCRIPTION 


A3R26 


0757-0041 




RSFXD MET FLM 12. IK OHM i* 1/2H 


28480 


0757-0841 


A3R27 


0757-0448 


1 


RsFXO MET FLN 18. 2K OHM 1* 1/RM 

1 


28480 


0757-0440 



See introduction to this section for orderh;' information 
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Model 181A/AR 



Section Vi 



Table 6-2. Replaceabie Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


IVIfr Part Number 


A3R2S 

*31129 

A3R30 

A3R31 

A3R32 


0683-0275 

0757-0388 

2100-1770 

0757-0284 

2100-1771 


5 

1 

1 

1 


RiTXD CORP 2.7 OHM 511 l/4« 
R:FXD FLM 30.1 OHM 1« 1/8W 
R:VAR WW 100 OHM 5t TYPE M IW 
R:FXD MFT FLM 150 OHM 1« 1/8M 
R:VAR UW 200 OHM 57 TYPE H IM 


PI121 

28480 

28490 

28480 

284S0 


C» 27G5 

0757-0308 

2100-1770 

0757-0284 

2100-1771 


A3R33 

A3A3A 

A3R35 

A3R36 

A3R37 


0757-041 1 
2100-1773 
0757-0428 
0698-3416 

2100-1775 


1 

2 

1 

3 

1 


RJFXD MET FLM 332 OMM 11 1/8W 
R:VAR MW IX OMM 51 TYPE H IW 
RiFXO MET FLM 1.62K 11 1/8W 
R:FXD MET FLM 21. 5X OHM 11 1/2W 
R:VAR WW 5K OHM 51 IW 


28480 

28480 

14674 : 

28480 

28480 


0757-0411 

2100-1773 

ORDER BY DESCRIPTION , 
0698-3416 ' 

2100-1775 


A3R38 
] A3R39 

1 A3R40 

A3R41 
A3R42 


0698-3416 

0757-0468 

0757-0440 

0757-0427 

0757-0741 


1 

1 


RtFXD MET FLM 21. 5X OHM 11 1/2M 
R:FX0 FLM 130K OHM 11 1/8W 
RiFXD MET FLM 7.50K 11 1/8W 
RsFXD MET FLM 1.5X 11 1/8M 
RtFXO MET FLM 2.43X OHM 11/1/4W 


28480 

28480 

14674 

14674 

28480 


0698-3416 

0757-0468 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
0757-0741 


A3R43 

A3R44 

A3R49 

A3R46 

A3R47 


0757r0281 

0757-0200 

0757-0443 

0757-0434 

0757-0736 


4 


RSFXD met FLM 2.74K OHM 11 1/5M 
HsFXO MET FLM 5.62K OHM 11 1/8M 
RsFXO MET FLM 11. OK OHM 11 1/8W 
RsFKD MET FLM 3.65R OHM 11 1/8W 
RsFXD MET FLM 1.50K OHM 11 1/4W 


28480 

14674 

91637 

20480 

20480 


0757-0281 

ORDER BY DESCRIPTION 
MF-l/lO-32 
0757-0434 
0757-0736 


A3R48 

A3R49 

A3R50 

A3R41 

A3R32 


0757-0413 

0757-0846 

0757-0407 

0757-0841 

0757-0280 




RsFXD MET FLM 392 OHM 11 1/8W 
RsFXD MET FLM 22. IK OMM 1.01 1/2W 
RsFXD MET FLM 200 OHM 11 1/8W 
RsFXD MET FLM 12. IK OHM 11 1/2W 
RSFXD MET FLM IK OHM 11 1/8W 


284B0 

2BA80 

14674 

28480 

14674 


0757-0413 

0757-0846 

ORDER BY DESCRIPTION 
0757-0841 

ORDER BY DESCRIPTION 


A3R93 

A3R54 

A3Rb6 
A3R56 
A3R57 
A3R58 ’ 

A3S1 
A4 , 

A4CI1 


2100-2030 
0757-0280 
0757 -0344 
0757-0447 
0757 -0401 
0757-0407 
3101-0982 , 

00180-66523 
0180-0097 


1 

1 

1 

1 

1 

1 

3 


RsVAR FLM 20K OHM 101 UN 1>2W 
RsFXD MET FLM IK OHM 11 1/8W 

R-.FXD METFLM 1.0 MEG 1% 1/4W 
R;FXD METFLM 1B.2K 1% 1/8W 
R:FXD METFLM 100 OHM 1% 1/8W 
R:FXD METFLM 200 OHM 1% T/8W 
SWITCHSSLIDE SPST 0.5A 125V 
ASSY;HV OSC BOARD 
CtFXD ELECT 47 UF 101 35VDCW 


28400 

14674 

19701 

19701 

19701 

19701 

79727 

28480 

56289 


2100-2010 

ORDER BY DESCRIPTION 
MF62C-T-0 
MF4C-T0 
MF4C-T-0 
MF4CT0 
GF 124-0007 
POlflO-66523 
159D476X9035S2-DVS 


A4C2 

A4CR1 

A4L1 

AS 

ASCI 


! 

0160-0380 

1901-0049 

9140-0071 

00I81-66S()I2 

0160-3008 


1 

1 

1 


CsFXD MY 0.22 UF 101 200V0CW 
DlODEtSUlCON 0.75A 50PIV 
COILSFXD RFS 22UHY 
ASSYIHIGH VOLTAGE RECTIFIER BOARD 
C;FXD CER 4700 PF (LEFT FRONT LEAD) 


28480 

04713 

28480 

28480 

72982 


0160-0380 

SW1358-6 

9140-0071 

00181-6650? 

3888-024-V5SO-472M 


ASC2 


0160-3007 




C;FXD CER 4700 PF (RIGHT FRONT LEAD) 


72982 


3388-P24-V5SD-472M 


A5C3 


0160-3007 




C;FXD CEB 4700 PF (RIGHT FRONT LEAD) 


72982 


3088-O24-Y5SO-4/2M 


A5C4 


0160-3008 




C:FXD CER 4700 PF (LEFT FRONT LEAD) 


72982 


388n-0?4-Y5St'-472M 


ASCRl 

ASCR2 

ASRl 


1901-0341 

1901-0341 

0687-2231 


2 

1 


OlODEsSI 7000 PIV 50MA 
OlODEsSI 7000 PIV SOMA 

R: FXD COMP 22K OHM 10% 1/2W 


2B480 

28480 

01121 


1901-0341 

1901-0341 

EB2231 


ASR2 

A5R3 

ASTI 

A& 

A6C1 


2100-0918 

0836-0003 

00181-60801 

CX)181-66B18 

0160-2216 


1 

1 

1 

1 

1 


RSVAR COMP 1 MEGOHM 201 LIN 1/5W 
RSFXO FLM 29 MEGOHM 101 lU 
TRANSFORMER SHIGH VOLTAGE ASSY 
ASSY'.PULSE CIRCUIT BOARD 
CsFXD MICA 820 PF 51 


28480 

28480 

28480 

28480 

28480 


2100-0918 

0036-0003 

OOIBl-60801 

00101 eosiB 
0160-2216 


A6C2 

A4C3 

A6C4 

A6CS 

A6C6 


0160-0154 

0140-0176 

0160-2930 

0180-0374 

0180-0100 


1 

1 

3 

3 


CSFXD MICA MY 0.0022 UF 101 200VDCM 
CSFXD MICA 100 PF 21 
CSFXD CER 0.01 UF ♦80-201 lOOVOCW 
CsFXD ELECT 10.0 UF 101 20VDCW 
CsFXD ELECT 4.7 UF 101 35VDCW 


562B9 

28480 

91418 

56289 

56289 


192P22292-PTS 

0140-0176 

TA 

150D106X9020B2-76 
1 300475X90358 2-DVS 


AAC7 

A6C8 

A6CR1 

A6CR2 

A6CR3 


0160-2930 

0160-2930 

1901-0040 

1901-0040 

1901-0040 




CsFXD CER O.Oi UF ♦80-201 lOOVOCW 
CsFXD CER 0.01 UF ♦80-201 lOOVOCW 
DIODESSUICON 30MA 30WV 
DlODEsSILlCON 30MA 30WV 
DIODES SILICON 30MA 30MV 


91418 

91418 

07263 

07263 

07263 


TA 

TA 

FDG1O08 

FDGIOBB 

fOGlOBB 

! 


AACR4 

A6CRS 

A4CR6 

A6CR7 

A6CR8 


1901-0040 

1901-0025 

1901-0026 

1901-OCi'^O 

1901-0040 


1 

6 


DlODEsSILlCON 30MA 30WV 
OIODEtSUICON lOOMA/lV 
DlODEsSILlCON 0.75A 200PIV 
DlODEsSILlCON 30MA 30MV 
DlODEsSILlCON 30MA 30WV 


07263 

07263 

04713 

07263 

07263 


EOG1O0B 
FD, 2387 
SR 1358- a 
FOG1098 
FOGlOOfl 


A6CR9 

A6CR10 

A6CR11 

A6CR12 

A6Q1 


1901-0040 

1901-0026 

1901-0026 

1901-0026 

1854-0071 




OIODESSILICON 30HA 30WV 
DlODEsSILlCON 0.75A 200PIV 
DlODEsSILlCON 0.75A 200P1V 
DlODEsSILlCON 0.75A 200PIV 
TSTRsSl NPNI SELECTED FROM 2N3704) 


07263 

04713 

04713 

04713 

28490 


FDG1088 

SR1358-B 

SR1358-B 

SR135P-8 

1854-0071 


A6Q2 

A6Q3 

A6Q4 

A6QS 

A606 


- 1854-0022 

1854-0071 
1854-0071 

1854-007J 


4 


T SIRS SI NPN 

TSTRsSl NPN( SELECTED FROM 2N3704J 
rSTRsSl NPNI SELECTED FROM 2N3704) 
NOT USED 

TSTRsSl NPNISELECTFD FROM 2N37041 


07263 

28480 

20480 

28480 


517843 

1854-0071 

1854-0071 

1054-0071 



Soe introduction to this section for ordering information 







Model 181 A/ AR 



Reference |^p Number Qty 
Designation 



Table 6-2. Replaceable Parts (Cont'd) 



Description 



Mfr 

Code 



IVIfr Part Number 



A607 


1855-0071 


A6Q8 


1855-0071 


A609 


1855-0022 


A6Q10 


1855-0022 


A6Q1 1 


1855-0071 


A6Q12 


1855-0071 


A6013 


1855-0071 


A6(U5 


1855-0071 


A6Q15 


1855-0071 


A6QI6 


1855-0071 


A6Q17 


1855-0071 


A6018 


1855-0071 


A6019 


1855-0022 


A6R1 


0687-2251 


A6R2. 


0687-5751 


A6R3 


0687-5731 


A6R5 


1 0757-0767 


A6R5 


0757-0556 


A6R6 


0757-0569 


A6R7 


0737-0566 


A6R8 


0687-5751 


A6R9 


1 2100-2650 


A6R10 


j 0687-8231 


A6R11 


3 0687-5731 


A6R12 


0687-5631 


A6R13 


I 0687-5751 


A6R15 


3 0757-0579 


A6R15 


0757-0552 


A6R16 


j 0757 0469 


A6R 1 7 


j 2100-2031 


A6RIB 


2100-2031 


A6R19 


I 07570135 



A6R20 

A6R21 

A6H22 

A6R23 

A6R24 

AfcR2S 

A6R26 

A6R27 

A(SR28 

A6R29 

A6R30 

A6R31 

A6R32 

A6R33 

A6R34 

A6R35 

A&R36 

A&R37 

A6R3R 

A6R39 

A6R40 

A6RA1 

AISR42 

A6RA3 

A6RA^ 

A6RA9 

A6RA6 

Af>RA7 

A6RA8 

A6RA9 

A6R50 

A6R’>1 

A6R5?. 

Af>R‘53 

A6R?iA 

A6R5‘5 

A7 

A7CI 

A7CRI 

A7CR2 

A7CR3 

A7CRA 

A7CR8 



0757-0352 

0687- 18AI 

0687-1031 

0687-1031 

0687-1051 

0757-0582 

0687-1051 

0687-1051 

2100-2650 

0687-1051 

0757-0770 

0757-0582 



0757-0770 

0687-5751 

0687-5751 

0687-5751 

0757-0283 

0757-0283 
0687-1031 
0687- ',031 
0687-1851 
2100-2031 

0757-0190 
0 75 7-C283 
0757-0283 
0757-0531 
0757-0531 

0757-0565 

0757-0565 

0687-5731 

0687-1051 

0687-5731 

0757-0553 

0757077A 

0687-1031 

00181-66503 

0180-0091 

1901-0028 

1901-0028 

1901-0028 

1901-0028 

1901-0028 



TSTR:SI NPNISEIECTED FROM 2N37051 
TSrR:SI NPNISFLECTFD FROM 2N3705) 
TSTR:SI NPN 
TSTR:S1 NPN 

ISTRtSI NPNISELECVED FROM 2N3705) 

TSTR:SI NPNISELECTED FROM 2N3705) 
TSTRtSI NPNISELECTED FROM 2N3T05) 
TSTRsSI NPNISELECTED FROM 2N3705I 
TSTR:SI NPNISELECTED FROM 2N3705) 
TSTR:SI NPNISELECTED FROM 2N3705) 

TSTRlSI NPNI SELECTED FROM 2N3705) 
TSTRiSI NPNISELECTED FROM 2N37051 
TSTRrSI NPN 

R:FXD comp 220K OHM 10* l/2« 

R:FXD comp 470K OHM 10* 1/2W 

R:FXD comp 57K OHM 10* 1/2W 
R:FXD FLM 53. 2R OHM IS 1/5W 
R:FXD MET FLM 15. OK OHM I* 1/8W 
R:FXD FLM 150K OHM I* U8W 
R:FXD met FLM IlOK OHM 1* 1/8W 

R:FX0 comp 570K OHM 10* 1/2M 
R:VAR FLM 200K OHM I0« LIN 1/2M 
R!FXD comp 82K OHM 10* 1/2W 
R:FXD COMP 57K OHM 10* 1/2M 
R:FXD comp 56K OHM 10* I/2M 

R!FXD comp 570K ohm 10* 1/2M 
RiFXD MET FLM 392K OHM 1* 1/8W 
R:FX0 met FLM 10. OK I* 1/8M 
R:EXD MET FLM 150KOHM t% 1/8W 
RiVAR 50K OHM 10* LIN 1/2VI 

R;VAR 50K OHM 10* LIN 1/2M 
R FXDMET FLM511KOHM 1% 1/2W 
R:FXD MET FLM 150K OHM I* 1/2H 

NOT USED 

R:FXD COMP 180K OHM 10* 1/2W 

R:FXD COMP lOK OHM 10* 1/2H 
R:FX0 comp lOK OHM 10* 1/2M 
R:FXD COMP lOOK OHM 10* 1 r2W 
R:FXD met FLM 511K OHM 1* l/BH 
R:FXD COMP lOOK OHM 10* 1/2W 

R:FXD COMP lOOK OHM 10* 1/2W 
R:VAR FLM 200K OHM IP* LIN I/2W 
R:FX0 comp inOK OHM 10'« 1/2W 
HsFKD FLM 56. 2K OHM ISI 1/5H 
RSFXD MET FLM 5UK OHM 1* 1/8W 

R:FXD FLM 56. 2K OHM 1* 1X5H 
R:FXD COMP 570K OHM 10* 1/2W 
R:FXD COMP 570K OHM 10* 1/2H 
R:FXI) comp 570K OHM 10* 1/2W 
RtFXD MET FLM 2.00K OHM 1* 1/8W 

R;FXD met FLM 2.00K OHM 1* 1/RH 
R;FXD COMP lOK OHM 10* 1/2W 
R;FXr> COMP lOK OMH 10* 1/2H 
RiFXl) COMP laOK OHM 10* 1 /2W 
R:VAR 50K OHM 10* LIN 1/2W 

R:FXD met FLM 20K OHM 1* 1/2W 
R:F)(0 MFT FLM 2.00K OHM I* 1/8W 
R:FX0 met FLM 2.00K OHM 1* 1/8W 
R;FXD MET FLM 2.53K OHM 1* 1/OW 
R:FXI) MET FLM 2.53K OHM 1* 1/HW 

R:FXD met FLM lOOK I* 1/BW 
R:EX0 MFT FLM lOOK IS 1/8H 
R:FXD COMP 57K OHM 10* 1/2W 
RrFXD COMP lOOK OHM 10* 1/2W 
R;FXO COMP 57K OHM 10* 1/2W 

R:FXD met FLM 30. IK OHM I* 1/3M 
ITFXD FLM82,5K0HWI 1% 1/4W 
R:FXD comp lOK OHM 10* 1/2W 
assy: LOW VOLTAGE RECTIFIER BOARD 
C:FXD ELECT 10 UF ♦50-10* lOOVDCW 

DIODE; SILICON 0.75A 500PIV 
DIODE ".SILICON 0.75 A 500PIV 
DinDE:SILICON 0.75A 500P1V 
DlODErSUICON 0.75A 500PIV 
DIODEsSILICON 0.75A 500PIV 



?0680 1855-OOTl 

28580 1055-0071 

0726 3 I S!785-» 

07263 [ 517853 

2R5B0 1855-0071 

28580 1855-0071 

23580 1,855-0071 

20580 1855-0071 

285B0 1055-0071 

28580 1855-0071 ' 

20580 1855-0071 

28580 1855-0071 

07263 S1T853 

01121 E3 2251 

01121 E« 5751 

01121 EB 5731 

2858P 0757-0767 

28580 0757-0556 

2B5S0 0757-0569 

28580 0757-0566 

01121 EB 5751 

28580 2100-2650 

nii21 FB 8231 

01121 EB 5731 

01121 ED 5631 

01121 EB 5751 

2B5B0 0757-0579 

15675 ORDER BY DESCmPTlON 

28500 07570469 



28580 


2100-2031 


28580 


2100-2031 


20580 


0757 0135 


2B5B0 


0757-0352 


0112^ 


EB 1051 


P1121 


EB 1031 


01121 


EB 1031 


<11121 


EB 1051 


28500 


0757-0582 


0U21 


EB 1051 


D1121 


EB 1051 


2B50O 


2100-2650 


01121 


FB 1051 


28580 


0757-0770 


285B0 


0757-0502 


20500 


0757-0770 


01121 


EB 5751 


01121 


FB.5751 


01121 


FB 5751 


28580 


0757-0203 


28500 


0757-0283 


01121 


FB 1031 


01121 


EB 10 11 


01121 


FB 5S51 


28580 


:»|O0- 20.11 


285R0 


0757-0190 


20580 


0757-0283 


28580 


0757-0383 


28580 


0757-0531 


28500 


0757-0531 


15675 


ORDER BY DESCRIPTION 


15675 


ORDER BY DESCRIPTION 


01121 


FB 5731 


01121 


FB 1051 


01121 


EB 5731 


205BO 


0757-0553 


28580 


07570774 


01121 


FB 1031 


26580 


00181-66503 


56209 


300106F1000C2-OSM 


05713 


SR1358-9 


05713 


SR1358-9 


05713 


SR1358-9 


05T13 


SR1358-9 


05713 


SR1358-9 
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Model 131A/AR 



Seiition VI 



Table 6-2. Replaceable Parts (Cont'd) 



ATCR6 

A7CRT 

A7CR8 

A7CR9 

A7r.R10 




Reference Number 

Designation 



A8R14 

A8R19 

A8R16 

A8R17 

A8R18 



1901-0028 

1901-0028 

1901-0028 

1901-0415 

1901-0415 



1901-0415 

1901-0415 

1901-0415 

1901-0415 

1901-0415 



1901-0415 

1901-0029 

1901-0029 

1901-0028 

1901-0028 



0760-0016 

0757-0060 

0811-1768 

0757-0465 

0811-1678 



0757-0465 

1902-05'il'7 

00181-66509 

0160-0160 

0180-0100 



0<80-1810 

0160-0168 

0180-0097 

0160-0168 

0180-0097 



0160-0168 
0180-0100 
0180-1810 
1901-0040 
190 1-0040 



1901-0026 

1901-0040 

1901-0040 

1901-0040 

1901-0040 



1901-0040 

1901-0040 

1901-0026 

1901-0040 

1901-0040 



1854-0090 

1854-0087 

1854-0071 

1054-0039 

1054-0071 



1854-0071 

1854-0039 

1854-0071 

1854-0071 

1894-0090 



1854-0087 

1894-0071 

0757-0280 

0757-0280 

0757-0407 



0757-0848 

0757-0200 

0757-0430 

0757-0764 

0757-0380 



0757-0200 

2100-1774 

0757-0895 

0757-0338 

0757-0044 



0811-1746 

0757-0463 

0757-0480 

0757-0434 

2100-1772 




Description 



OIODEsSlLICON 0.75A 400R1V 
DIODE :S1L1C0N 0.75A 400PIV 
DIOOEtSlLlCON 0.75A 400R1V 
DIOCEHSILICON SO PIV 3A 
OlOOEsSlLlCON 50 PIV 3A 



DIODE I SILICON 50 PIV 3A 
DIOOEISILICON 50 PIV 3A 
OlODEiSILICON 50 PIV 3A 
OlODEiSILICON 50 PIV 3A 
DlODEiSILICON 50 PIV 3A 



DIOOEtSlLlCON 50 PIV 3A 
DIOOEtSlLlCON 0.75A 400PIV 
DIOOEtSlLlCON 0.7SA 400PIV 
DIOOEtSlLlCON 0.75ft 400PIV 
DIOOEtSlLlCON 0.75A 400PIV 



RtEXO MET OX 2700 OHN 2* IM 
RtFXt) MET ELM 24. 3K OHM IX 1/2W 
RtfXD HW 19 OHM 5* 2M 
RtFXD MET ELM lOOK 1* 1/8M 
RtFXD MH to OHM 9S 2W 



RtFXD MET FLN lOOK 1« 1/8M 
DIODE B5It)ftXrJOMNt96,2V 5« IM 
ASSVrLfiW VOLTAGE POKER SUPPLY BOARD 
CtFXO MT C'.i UF 10* 200VDCM 
CtFXO ELECT 4.7 UF 10* 35VDCK 



CsFMD ELECT 18 UF 450-10* 190VDCW 
CiFMD MY 0.1 UF 10* 200VBCH 
CtFXD ELECT 47 UF 10* 35VOCM 
CtFXD MY 0.1 UF 10* 2COVOCW 
CtFXD ELECT 4T UF lOS 35VDCM 



CtFXD MY 0.1 UF 10* .'t'OOVOCW 
CtFXD ELECT 4.7 UF 10* 35VDCM 
CtFXD ELECT 18 UF ♦50-10* 190V0CM 
DIOOEtSlLlCON 30HA 30KV 
DIOOEtSlLlCON SOMA 30NV 



D1CDE35IUCON 0.75A 200PIV 
OHJDEtSHICON 30MA 30MV 
DlQDEtSlIl.lCON 33MA 30HV 
DlODEtSUlCON 30MA 30KV 
OlDDEtSIllCON 30MA ?OKV 



DIODEtSIUCON 30MA 30UY 
DIOOEtSlLlCON 30NA 30MV 
DIOOEtSlLlCON 0.T9A 200P1V 
DlOOEtSlUCON SOMA 30NV 
DlOOElStLlCON SOMA 30HV 



TSTRiSB NPNI SIMILAR TO 2N30531 
TSTRiSa NPN 

TSIRtSl NPNi SELECTED FROM 2N37041 
TSTRtSI NPN 

TSTRiSS NPNI SELECTED FROM 2N3704) 



TSTRtSI NPNISELECTED FROM 2N37041 
rSTRtSI NPN 

TSTRtSI NPNI SELECTED FROM 2N37041 
TSTRiSI NPNI SELECTED FROM 2N37041 
TSTRtSI NPMl SIMILAR TO 2N30331 



TSTRiSI NPN 

TSTRtSI NPNI SELECTED FROM 2N3T04) 
RtFXD MET FLN IK DHM 1* 1/8W 
RtFXD MET FLM IK OHM 1* 1/8M , 
RtFXD MET FLM 200 OHM I* :/8M 



RtFXD MET FLM 30. IK OHM 1.0* 1/2H 
RtFXD NET FLN 5.62K OHM 1* T/BK 
RtFXD MET FLN 5.11X 1* 1/8H 
RtFXD FLM 33. 2K OHM IS 1/4H 
RtFXD FLN 30.1 OHM 1* 1/8W 



RtFXD NET FLN 5.62K DHM 1* 1/8K 
RtVAR MW 2K OHM 5« TYPE H IM 
RtFXD MET FLN 68. IK OHM 1* 1/2U 
RtFXD FLN 30.1 OHM 1* 1/8M 
RtFXD NET FLN 33.21 OHM IS 1/2H 



RtFXD HU 0.36 OHM 5* 2W 
RtFXD NET FLN 82. 5K 1* 1/8H 
RtFXD FLN 432K OHM 1* 1/8H 
RtFXD NET FLN 3.65K OHM 1* 1/8M 
RiVAR UK 500 OHM 5* TYPE H IW 



See introduction to this section for ordering information 
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Mfr 

Code 



04713 

04713 

04713 

28480 

28480 



28480 

28480 

28480 

28480 

28480 



28480 
04713 
04713 
0471 3 
04713 



14674 

28480 

28480 

14674 

28480 



14674 

28480 

28480 

56289 

56289 



56289 

56289 

5>ft.2S9 

962 



56289 

56289 

56,i89 

07263 

07263 



04713 

07263 

07263 

07263 

07263 



07263 
07263 
0471 3 
07263 
07263 



28480 

80131 

28480 

80131 

28480 



28480 

80131 

28480 

28480 

28480 



80131 

28480 

14674 

14674 

14674 



29480 

14674 

14674 

28480 

28480 



14674 

28480 

284BC 

28480 

28480 



28480 

14674 

28480 

28480 

28480 



Mfr Part Number 



SR1398-9 
SR 1359-9 
SIX1398-9 
1901-0415 
1901-0419 



1901-0415 

1901-0415 

1901-0419 

1901-0415 

1901-0415 



1901-0419 
SRI 358-9 
SRI 356 -9 
SR135a-9 
SR1358-9 



C-32 080 

0797-0060 

0811-1788 

ORDER BY DESCRIPTION 

0811-1678 



ORDER BY DESCRIPTION 
1902-0997 
00181-66509 
S92P10492-PTS 
1 90D475X90‘r»02-DVS 



600Bl«6Fl900G4-nME 
J.9.7P10492-PTS 
1 '5904T6 X9C35S DV 5 
l92Pfl049S-PT$ 

1 5904 76 XSiC‘3‘>S2' • OV S 



192P1G492-PTS 

t50D475K'?035B2-DVS 

600D186F1500G4-DHE 

FOG1083 

F0010C5 



SR1358-8 

FOG1O08 

FDGIOSO 

FDG1088 

F0G1088 



FDG10B8 

FOG108B 

SIU398-8 

FDG10S8 

FDG1088 



1894-0090 

2N3417 

1854-0071 

2N3093 

1854-0071 



1854-0071 

2N3053 

1854-0071 

1854-0071 

1854-0090 



2M3417 

1854-0071 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 



0797-0848 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
0757-0764 
0757-0388 



ORDER BY DESCRIPTION 

2100-1774 

0797-0895 

0757-0388 

0757-0044 



0811-1746 

ORDER BY DESCRIPTION 
0757-0490 
0757-0434 
2100-1772 



/ 
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Section VI 



Model 181A/AR 



Reference Number Qty 

Designation 



Table 6*2. Replaceable Parts iCont'd) 



Description 




ASR24 

A8R25 

AHR26 

A8R27 

ABR28 

A8R29 

A8R30 

A8R31 

A8R32 

A8R33 

A8R34 

A8R39 

A8R36 

A8R37 

ABTRl 

A8TP2 

A8TP3 

A8TP4 

A8VI 

A8V2 

A8VR1 

A8VR2 

A8VR3 

A9 



A9C9 

A9CR1 

A9CR2 

A9CR3 

A9R] 



AlO 

AlOCl 

A10C2 

AI0C3 

A10C4 

AlOCRl 

A10CR2 

A10CR3 

A10Q1 
A10Q2 
A10Q3 
A 1 004 
A10R1 
A10R2 
A10R3 
AI0R4 
A10R5 



0757-0060 

0757-0388 

0757-0868 

0811-1766 

0757-0965 

0757-0677 

0757-0636 

2100-1772 

0T57-0060 

0757-0280 

0757-0399 

0757-0868 

0757-0200 

0757-0766 

0757-0665 

0757-0388 

0757-0635 

2100-1773 

0698-3616 

1251-0206 

1251-0206 

1251-0206 

1251-0205 

1960-0025 

1960-0025 

1902-3096 
1902-3356 
1902-3356 
00181 61104 



00181 61103 



00181-66617 
0160-0168 
0160-3443 
0180-1746 
0180-0197 
1901-0618 
1901 0040 
1901 0028 

1864 0215 
18540218 
1854 023i1 
1853 0336 
0684-1021 
0684 1021 
0684-1021 
0684-1041 
0084 5631 








RliTKD NET FJ.N 26-5R 
»:EXD ELM 30.1 OKW 1* 1^8^ 

RiFXD NET ELN 30.1R OHN 1.05 
H:FXD HV< 0.36 OHN 5* 2M 
RiFXD FLN 51R 2* 1/9M 

RlF'fC NIcT FLM 332K OHN ,15 1 /SW 
HsFXO NET ELN 3.65K OHM 1/OW 
RiVAR W;7 500 OHN 5« TYPE H IW 
RtFXO MET ELN 26. 3K OHN 11 1/2W 
RlFXO NET FLN IK OHM 11 1/BW 

R:FX0 net FLN 32.5 OHN II 1/8W 
R;FXD NET ELN 30. IR OHN 1.01 1/2M 
RtFXD NET FLN 5.62K OHN 11 1/BM 
R:FXU FLN 33. 2X OHN II 1/6M 
R:FXD NET FLN lOOK 11 1/8M 

RJFXO FLN 30.1 OHN 11 1/8W 
RsFXO FLN 3920 OHN 11 H/8H 
RSVAR WM IK OHN 51 TYPE H IN 
RtFXD NET FLN 21. 5K OHM 11 1/2M 

CONNECTOR:SOCKET (TEST JACK) 

CONNECTORiSOCKET (TEST JACK) 
CONNECTOR;SOCKET (TEST JACK) 
CONNECTORiSOCKET (TEST JACK) 
electron TOBE: voltage REF. e3.0V*/-1.0V 
ELECfROM TUBEtVOLTAGE RE2. 83.0V*/-1.0V 

01 ODE SREAKDM«INs5.23V 51 600 MH 
DIODE BREAKDOT'N: 56.9V 51 600 HH 
DIODE BREAKDOWN. “6.97 5S 600 NV 
ASSVJHIGH VOLTAGE TKIPLER BOARD (RACK) 



ASSYtHIGH VOLTAGE TRIPLER BOARD (CABINET) 

N.S.R. PART OF A9 
N.S.R. PART OF A9 
N.S.R. part of A9 

N.S.R. PART OF A9 
N.S.R. PART OF A9 
N.S.R. PART OF A9 
N.S.R. PART OF A9 
N.S.R. PART OF A9 

N.S.R. PART OF A9 

ASSYtNOOF SWITCH 
CsFXD MV Ovi OF 101 200VOCM 
CiFXDCER 0.1 HE +80 -20% 50VDCW 
CiFXO ELECT 15 UF 10%20VOC\« 

CiFXD ELECT 2.2 UF 10%20VDCW 
DIODEtSlLlCON 6C0PIV 1N5000 
DIODEiSI 30MA30WV 
DIODL SI 0.75A 400 PIV 

TSTR;i:i NPM 
TSTRiSI NPN 

TSTRiSI NPN (SELECTED FROM 2N3440) 

TSTRiSI PNP 

RlFXO COMP IK OHM 10% 1/4W 
RlFXO COMP IK OHM 10% 1/2W 
RiFXD COMP 'i K OHM 10% 1/2W 
RiFXD COMP 100K OHM 10% 1/4W 
RiFXD COMP 56K OHM 10% 1/4VV 



Mfr 

Code 



Mfr Part Number 



28680 

28680 

28680 

286B0 

16676 

28680 

28650 

286B0 

28680 

16676 

28680 

28680 

16676 

28680 

16676 

28680 

28680 

28680 

28689 

98291 

98291 
9R?9 5 
9G291 

76276 
762 7* 

28680 

2868C 

2P680 

28680 



28680 



28680 

56209 

72982 

56289 

56289 

06713 

07263 

04713 



0757-0060 

0757-0380 

0757-0868 

0811-1766 

ORDER BY DESCRIPTION 

0757-0677 

0757-0636 

2100-1772 

0757-0060 

ORDER BY DESCRIPTION 

0757-0399 

07*7-0868 

ORDER BY DESCRIPTION 
C757-0t*6 

ORDER 3Y OESCRil-TtOW 

0757-0388 
07-5 7-. 0>J5 

2100-1773 

0*98-361* 

SKT-600 

■ SKT-600 
JKT >600 
SKY -400 

28376A 

ZB3RSA 

1902* 309* 

1902- 3356 
1007-3356 
00181 61104 



00181 61103 



00181 66517 
192P10692-PTS 
8131 050 651 1042 
0180 1748 

150D225X9020A2 DYS 
iN5000 
FDG1088 
SR 13511-9 

2N3904 
2N3904 
1854 0232 
SPS 671) ! 

CB 1021 
CB 1021 
CB 1071 
CB 1-041 
CBB631 



A10R6 

A10R7 

A10R3 

AI0R9 

A10R10 

A10R11 

AlOSl 

All 

A11C6 

AllLl 

AllRl 

AllSI 



0884-5631 
0684 1541 
0684 2231 
0684 2231 
C684 1541 
0684-5631 
3101-1167 
00180-61904 
0160-0163 
9160-0179 



3100-1366 



RiFXD comp 56KOHM 10%, 1/4W 
RiFXD comp 150K OHM 10% 1/4\W 
RiFXD COMP 22K OHM 10% 1/4W 
RiFXD comp 22K OHM 10% 1/4W 
RiFXD comp 150K OHM 10% 1/4W 
RiFXD comp 56K OHM 10% 1/4W 
SWITCH 

ASSVS SWITCH DISPLAY 

CsFXD NY 0.1 UF IDS 200VDCH 

COIL/CHOKE 22.0 UH 10« 

N.S.R. PART OF AllSl 

SWITCHi ROTARY, DISPLAY 



01121 

01121 

01121 

01121 

01121 

01121 

28680 

2868C 

56289 

286B0 



28680 



CB5631 
CB 1541 
CB 2231 
CB 223’ 

CB 1541 
CB 5R.31 
3101-1167 
00180-61904 
192P10692-PTS 
9160-0179 , 



3100-1366 



Set' introduction tt; this section for orderinn information 
















Model 181 A/AR 



Sectiori VI 



Table 6-2. Repisjceable Parts {Cont'd) 



Reference 
Designation 



HP Part Number 



Cl 

C2 

C3 

C4 

C5 

C6 

C7 

C8 

CRl 

DSl 

€1 

E2 

E3 

E5 

EG 

E7 

El 

F2 

F3 

E4 

F5 

F6 

F7 

HI 

H2 

H3 

Hb 

HI 

HB 

H9 

HIO 

HU 

H12 

H13 

H14 

Jl 

J2 

J3 

J!> 

J& 

J7 

J8 

J9 

JIO 

JU 

LI 

12 

L3 

L4 

L5 

HPl 

MP2 

h!P3 



MP-V 

HP 5 

MP6 

MP7 



01 BO- 1808 
0180-1865 

0180-1809 

0180-1807 

0170-0022 

0160-348<» 

0160-3484 

1901-0040 

2140-0245 

1200-0043 

00182-00601 
5020 0496 
03320116 
1251 2039 
0362 0264 
1251-2030 

21 10-0006 
21! 0-0007 

2110-0012 

2110-0002 

2110-0002 

2110-0067 

2110-0012 

00100-09105 

00180-09104 

00180-44701 

00180-24702 

Ut00-0C91 

OOieO-24701 

1400-OC90 

2950-0038 

0570-0031 

0380-0724 

1205-0063 

5040-0464 

5060-0767 

00180-41208 

1251-2357 

1510-0038 

00180-27601 

1250-0083 

1250-0083 

1250-0083 

1250-0083 

1250-0083 

1250-0083 

00180-21702 

0363-0006 



5060-0443 

00191-66004 

9170-0013 

9170-0013 

0018004134 

00180 04130 

0018004136 

0018004133 

5020-0476 
101 78A 
5040-0444 



Ql, 



Description 



1 

I 

1 
1 

2 
1 

152 

10 

28 

113 

9 

2 

1 

I 

3 

3 



C;FXD ELECT 4a0 UF ♦50-101 2O0VOC>« 
C:FXD ELECT 2100 UF ♦75-lOS 40VC'CM 

r.:FXD ELECT 3400 UF ♦75-10* 25V0CH 
C:FXD ELECT 290 UF +50-10* 200VDCW 
C:FXD MT O.IUF 20* 500VDCW 

deleted 

CxFXD CER 1000 PF 20* lOOOVDCM 

CtFXD CER 1000 PF 20* lOOOVDCM 

DIOOExSUICON 30MA 30MV 
LAMPUNCANDESCENT 28V 0.04A 
insulator: TRANSISTOR MOUNTING 

SMlELDiCHil 

TERMINAL: CRIMP. 18 GA (USED WITH E3) 
CONNECTOR; TEST POINT, CORD JACK 
TERMINAL; CRIMP, 24 GA, (USED W'TH fc3) 
TERIVIINAL; CHiMP (USED ON CRT NECK PINS) 

FUS'=;CARTRIDGE 2.0 AMP (SLOW BLOW) 
Fir>r.:CARTRIDGE 1.0 AMP (SLOW BLOW) 
pUSE'.CARTRIDGE 0.5 AMP 
HUSK;CARTHIDGE 2 AMP 

FUSE “.cartridge 2 AMP 
FUSE:0..30A 250V 
FUSFsCAE irUDGF 0.5A 
CLlPsGRDUNO 
CLlPsCROUND 

SPACFR: TRADEMARK , 

STANDOFF :GATF B0A1U) 

Cl. IPsCCHPDNFMT FOR l-'3.'3" DIA 
SI ANDOFF aTRANSFORHf H 
WASHER:RUBBFR 5/8" 00 

NUTrHEX SST 1/2-24 X H/16 
SCREW;NYLCr: ' : 

SPACERiPnST TYPE 
HEAT S1NK;5EMICONDUC70R 
HANGFRsPROBE 

fOflT ASSY: , 

I RACK PARTI 
CLIP:HnR120NTAL 
IRACK PART) 

CONNECTORXPOMER 3 PIN MALE 

BINOING POST 
RECEPTACLE:32 CONTACT 
CONNECTOR :BNC 
CONNECTOR :BNC 
CONNECTOR: BNC 

CONNECTOR: BNC 
CONNECTOR: BNC 
connector: BNC 
CONNFCTOR:BANANAf FFNAlF 

C0NT.AC1:C0NNFCI0n, VERTICAL, PLUG IN 

OELFTTO 

coil: TRACE MIGNMENT 
COIl:ALlGNr NT, V AXIS 
C01L:C()RE, (OROID, GREEN 
CniLxCORF. TOROID, GREEN 

CPVEK:T0P right 
(CABINET PART) 

COVERSBOTTOM RIGHT 
(CABINET PART) 

C0VER:T0P left (CABINET PART) 



COVERtBOTTOM LEFT 
(CABINET PART) 

»E2fL 

FILTEFLCONTRAST 
SHIELD:LIGHT, BLACK NYLON 



Mfr 

Code 



Mfr Part Number 



.,62 89 
56289 

56289 

56289 

09134 

729B2 

72982 

07263 

71744 

71785 

28480 
28480 
9 1886 
28480 
9188C 
07507 



12043 V>'200AC2A/n(.)C 
3202 l2GO4(?A87A-t>0C 

32D342GO25An.'*A-0tlC 

32D291F2OOAB2A-0QC 

TYPE 24 

24^2 

2432 

FOLIO08 
CM 3P7 
29301 1 

00181 - 007,01 
5020- 0405 
261 1225 6 
r2C,1 2039 
261 1225- 14 
3367 1 03 



75915 


313002 


75915 


313001 


759 1 5 } 


312500 


75015 I 


312003 


75 91 5 


112.7-7-2 


2114 80 


2U0-7'06,' 


,•’8480 


.> 


, -2048 0 


001 '‘'5 


28480 


001 (K-. n-f! n.V 


28480 


pn I (sn../,4 fr\\ 


28480 


nni (i7)-;>4 f'-:> 


37942 


IH25 


28407' 


onuio- 2 -', 7 01 


no 000 


061) 


7 5915 


o’v?-} 


ooono 


mm. 


7-0000 1 


imoff 


05 820 


Nf 24 


2H4H0 


sO*V f"* 0 A 


2fi7Ol0 


0 77, 


28480 


(I'll, 10-4 127'R 


R 79-10 


135) 3357 


2 8400 


ISl'i. , 103.1 


02fj67' 


26-‘',2O0- 12S 


02660 


■liT2 21-l'VO 


0?hhn 


11-22 1-17- •>7' 


TIPftOO 


11-22 l-l''20 


I’JObT' 


31-22-1-1-''27) 


02660 


11-2,21-1020 


n2ft60 


J 'n- 221 - 10 ?n 


28480 


1 0711871-21 707 


2 R4 8 0 


0..)A3-O7-0(S 


28480. 


4060-044:1 ' 


2B48n 


noi'Jl ••frfjf’or. 


727>56 




7 27.56 


rf-l02~H 


28480 


00’80 0,1:.1'1 


204J)n 


. 00180 04130 


28407) 


00180 04130 


20480 


1)0180 04132 


2 8480 


,5020-04 76 


28400 


101 78A 


28480 


S04O-(':,r,4 



Si-,' introiliH-tion to this sei-tion lor ordering information 




— 



Section VI 



Reference 

Designation 



HP Part Number Qty 



Table 6-2. ReplaceaNs P??rts ^Cont'd) 



Description 



fVlfr I 
Hocija I 



Model 181A/AR 



Mfr Part Numbi^r • 

1 





5040-0^63 

5020-0499 



053O-OTO5 

I4fta-f/f06 

•j090- 044 i 

I r;51»J'“05;2 
j (i01SO-ti7-iO5 
I 05 ?0“Cr-!’*a 

1 



00181-&7402 

I 0''3-l-ft>'402 

j noi8i-fr'f'f>oi 

I 01331-<»7404 



c :ro- 

00 SBC' 
OOiOO- 
0370- 

ooiao- 

OOIBO- 

OQS.C'5- 

OOiSS- 



0-45 H 
45403 
67902 
0432 
05002 
67904 
0020 ? 
00202 



MP32 


00182-00001 


MP33 


00??0~0ll?43j 


MP34 


001 82-01209 


MP3B 


0018i-002f)9 


lv1P3fi 


50400447 


MF'j7 


0018001200 


Mt'38 


50400440 


MP39 


4320-02'U 


IWP40 


5040-0445 


MP4) 


1490-0710 


MP42 


00100 24728 


MP43 , ' . , 


00180 24726 



CKMaO 2'4 :'27 

•'040-0459 

0403”0l2a 



O4O3-0129 
00580-OI209 
00 1 BO con 7 



ot)!8Q-:Oona 

00 1BI) *'415.04 
00180-6U03 
00180-41207 



M?5'V 


00180-01210 


HRS'!) 


00180-01214 


MP56 


(>•♦00-0010 


HP 57 


1400-0026 


,MP?8 


00181-00*01 


MP59 


00131-00602 


HP60 


00 IH 1-01201 


MP61 


00100 04128 


MP6Z 


00180 25402 ' 


MP63 


00180-24718 




NOT USED 
7401 USIrD , 

Hi^'MifeSePSOafi 
itABiNET PAftTJ ■ 

MIMGE»F«ngc i^hnof.9 icasinet pahd 



PSNjSPR'JNG 
SP P. ; t’-ii'? •■• C 0 WP 8 E £ 5 1 ON 
PAP.t? 

ya;»h£Jli: 2 P 00 £.i»r< 

a^^sGtRcl ASNING 
KNtifJJWWO »i.K (FIND BEAi«4| 

kncsjknd blk 

«,s5!<n,;!r»0N 

5ER45ES 

tMJi-HSUF?OW 
iKAX 5 -!S 3 T 5;4 
PUSHSiUTiON AftSV 
•WRITE'} 



PijShSyrfKM 

(VIEW? 

PUSHBUTTON ASS7 
( STORE) 

Be ZP3. t PUS“I?'-’T7!3}? KWOB Hi-t’. ?4V!-{}''1 

IK 5 ULAii}R:!!K 5 :£rti‘‘iG, <.fa sSAATOP 
KHOO AS 'iVi POSIT SON 
KNOB-.(J;Vt:i: 

> S' Vt" RTHOT!HBf‘ 25 '"I- P’OSrnGf''. 

KHOR ASSYiSM wn?) '8LAP.K 

PAWElsFPONr 

P A 74 *-: t 5 ?■ fSOH T Sli G 

' S«a£:GDlU?»f; 7 

m 4 AC 5 ??"T 3 C!«m 3 N» 1 .SWS.' FH.TE '4 ■ 

BRACKft»i.S»E fSt-TtK KAPI . . 

l=AfiEi.sft£Ai>\ (iWCi.'JUcb 4’, /M-4U 

fCCT.nE7vS(LC')G) 

ICABH'^ETI’AriT) 

BRACKEI':THA1'1SIS(0R 

FOOT: REAR, SHORT (CABINET SBAri . 1 



1 Rt-Ts^lERsRf'J 

2 FOOriBOTfOiV) ((,A()IMET FAHI ) 

1 STAND:TlLT (CABINET PART) 

1 SPAOrRiFRUNT (CAOiMET FAHT) 

2 SPACtaiRiDi; (CABINET HART) 

i SPACER: REAR (CABINET PART) 

1 RANOie: , 

1 OOaOEs PLUG IN LETT , 



GUIOEsPLOejTN IT|G))T 
■ 0R AC t<IET » connector PLUG-IN 
C)-)ASBIS;OISiH,AY (CABINET PART) 



CHASSIS:POVVER (CABINET PAR'D 

TRAMS! ST0R:MEAT SSNIi; I.H 
tP.ANSJ5ii'0R-“RFAT' SINK RM ■ , 

BRACKiETiPLASTiC, CRT 

BRA».tLET STHANSFCIA^VSR iF ROWT ) 
OR AC K E T s Ttt Arl SF OR ME R IF KONT ) 
GROMWET;V!Nyi 0-250” 3D 
a,AMP:STA£Mi.F.SS STEEL 
SHIELOSCRT 

SHlEUStCALlBRATOR 
aHiACMTsCRT CLAMP 
COVERS PLATE HVPS 
PLEXI0I..ASS:HV 

SPACERiHANDLE (CABINET PART) 



Sot? introduction to this soction for ordtfving information 



j 2 B 4 H'' 

5 284BC 



OflEG'? 

00000 

,7.S4oO 

79154 

20480 

?f!4S?J 



284S0 

2*4ft0 

2fl4«0 

■ patiao 
2S4QC 



) ?s4ecr 

i ?f48a 

I 734S0 

I 2B4B0 

I ZflTBIT 

S 7 54' (TO f 

5 2H4«0 

l! 

I PO'TISO : 

I 3{S4SO 

! S 

j ?OtrtO 5 

ij (;64SlD I 

5«4a!) 



Fir SO- 0443 
4020-0499 



•iOTO-OAAL 



20'iCD i 
28400 I 

ooroo I 

?9'»-Tri I 
28480 



ii’Sl'S.T-O-S-MD 

001 SO S.’GOS 
n-i'ro-03'ta 
0V20I-6'i''')0t 



OniRl-47402 
0i'5.M-6740? 
OOlOi ■'67'4(n 

Ol'S'.5i -4 3403 

C»53t-li740s> 



0330-0451 
00380-45405 
OO'i 80-67402 
o:!7oao:v7 

005?jO-0500:! 

001‘U'5-4;'£’4tJ4 

00iJ?.-1>0.T0S 

OPjiil-TAZB? 

MiBBOUBO! 

0'5is60--'?‘?.'4a 

a'i;i2 0V20S 
iHiUii 0020(5 ' 
'iO-fO O-T)? 

6040 0440 



OBO# 

5040-0445 



\ 490-0710 



28400 * 0i)U)0''.?473 ' 



j 20480 

l' 

i ,?«*80 

I pliifi-O 

I 2 R 4 M 0 



204(30 

20400 

2,8400 



28480 

28480 

28480 

28480 

2B4R0 
264S0 
0000 0 
66295 
. 284S0 

204’SO 
2O40O 
28480 
28480 
2 fl 480 ' 



(t)(8024776 

00180 2AT27 

5040-0449 

n403-0«28 



0403-0129 
001 00 -'0 1209 

00 UiO tift'/ 1 1 

00)8li-60116 

00180-61104 

001 no '61103 
00180-41207 

otnno-vn? to 

OOlftO -01214 

000 # 

34H 

0 '’I 5 » 1 - 0060 I 

rni8i“00e02 

OOlfll-01201 

omnou'nTH 
OOlTiO 25<10'2 
00180-24718 





^-f‘i-rnT • irriT‘iT'n'iiiTir^(ini-iTitin‘inrrrniifM mil ■miiiiiiiirTTiini* 






msssa^ 






Mode! 181A/AR 



Section VI 



Table 6-2. 



■Se Pans {Conf d) 



' Referes'sce . 
Desigs^atiori! 


HP Part f\!!umb 




' ' 


KPe-v 


00180-22301 


1 


OOJ 80-09103 

! 


f'-’ftfc 


i 

00130“0y20l 




ariai-oosn 


i 


00?.r50-0i2J.2 


1 «i'»69 


00i8l-<f>95 0)l 


1 Mi* fC 


OC.i0C-O12i5 




oolsn-ouu 


MpV2 


00i«0"-04703 


wn 


00S80-23701 


MP74 


50<i0-C'^33 


HPY'; 


00180-2^m01 


1 nr 76 


001 Si -01202 


f MP77 


00 J81-P3201 


{ Kpyi;} 


0C3e0~0).2^'i9 






«!>ao 


00180-0<S'i38 


litpai 


C0 1 80-64 ' lO 


1 MP.-A2 


00180-04137 


1 MP03 


5060- 0«3l 


MPe-'f 


00180-01.217 


MPS5 


5000-0051 


MPS6 

, 


ooieo-oov'soi 


MP3T 


50(30-0662 


MP0« 


5000-06*9 


MPftf 


5000-066='i 


MP90 


00130-60103 


MP9t 


i>a5 80-60i0<^ 




1690-00,30 




OOieO-01250 




7120-1256 


MP«)5 


1200-0037 


1 MP«J6 


1200-0050 


'rt^''97 


1200-0608 


1 MPSB 


5060 0548 


1 Oi 


1856-0063 


1 02 


1856-006J 


t <:‘s 


1 856-0063 


I Q4 


1856-0063 


Q5 


1856-0291 


Kl 




1 R2 


21 CO-3287 






l>'r 


21t!0-2v'j(!2 


R5 


2100-2563 


! 


0683-1065 


\ 


2 .100- ! 7 17 


1 


2100 - .2086 


B9 


2100-2608 


St 




VJ 


3101-0070 


S3 


3101-0977 


1 S‘V 


3100-1365 


S*j 


3101-C'9'*5 


1 -.v> 


3101-1237 


L. , 





T 



i 

S 



1 



! 






I 



1 









1 


Qty ■ 


Descriptic- 


Mfr 

i Code 
1 


1 Mfr Part ^!^ymbe^' 

L .. . 


'2 


' 

■ 

KEEPER! Mf)NDi.£ 

1 CAS 1 NET PART! 


. 

296H0 


, 

00180-22301 




SPRING: INSERT 
ICABINET PART? 


28630 


OOlflO-OOlOB 


2 


3i'iSERT:KE£P(lft 
(CABINET PAtifJ 


28680 


00 S8O-072OI 


J 


P.ANELiii^.Tr!, POWER 


2(1650 


00181 0021 ! 




BUACKr-rsuAPACurm 


2068’'’ 


00 ,130-01 2 12 


1 


tsivrftsfusc 


2S630 


noifil-AASOl 


1 


BRACKETS TRANSECr^MC-R IRt'ARl , 


SrtTBO 


! 00180-01215 


I 


BRACKET sTRANSFmKER 1REA«? 


28680 


00180-05211 


i 


SUPPOR (' ! TR ANSFORWf R 


28680 


j 0f))l?ir’-067O3 


7 


SHAFT ! BEAM EIMDER 


206BO 


'•'0(80-2370 5 


1 


COVER ! POTENT J OME T EK ( f 0CU3 ! , . 


286B0 


5060-0653 


s 


nUTtH0R!20NTAL POSITIOM POT 


286.50 


00180^24801 


1 


BRACKETsCRT CONTROL MOUNTING 


28680 


0018l-01,:i02 


^7 


coupler: SHAFT 


286G0 


0'S18l-23201 


1 


bracket: VERTICAL LE.AOS 
(CABINET PART# 




00180-01269 




NOT USEf.) 






1 


COVER STOP 


28680 


00180 04139 




(RACK. PARTS 
COVER :BOT COM 
{RACK PARTI 


28680 


'W1H0-64110 

1 


2 


COVELJSSOT 
[RACrt PAtU} 


28680 


00 (BO 041 37 


a 


CKAME ASSY: SIDE 


28680 


5060-0/, 31 




(RACK PARTI 






2 


BRACKET sCOVCP (RACK PAH n 


28680 


C01H'.1-0!217 

P 


2 


STRiF 

(HACK Pr'nR'fS 


78600 


5000-0051 

■ ■ 

■ 


1 


SH(ELD:PDST ACCELERATOR 
{RACK PARTS 


PSAB''' 


00180-00601 


1 


KITS 5 H RACK MOUNT 
(RACK PART) 


28680 


0O1GO-OS52 


1 


SPACER: FRONT 
(RACK PART) 


2(1680 


5 / 100 -06 69 


1 


SPACER: REAR (RACK PAHTj 


28600 

' 


5 00 O-r,.(nf;(j J 


1 


CHASSIS ASSViOTSPLav 
(RACK PAST) 


pr»/-,v,n 
.... . 


fi'llRO-Ai'.S O!' 


1 


CHA.5SI.S .«.S:>T:P0»E« 
fRACK !*ASY)I 


28680 


0'''180-6f5t'l4 


1 . 


STAND:? JLT 
(RACK PART) 


78 6 (TO 


1690-00'SO 


! 


bracket :VE«T iCAl LEADS 
(HACK PART) 


20680 


001 80 - 01 2 50 


1 


TRADEM.ARK (HP) 


28600 


7120-1256 


1 


SOCKET; CRT TUSi: 


■ 72875 


97097 


7 


• C0NTflCT:r;8T SOCHJ.'T 


72875 


9553-1 


1 


CnVEWiCVn SOCKET 


28680 


1 200-0608 


1 


Krr.cnwrHA;.;? Eiiriifr blue 


28480 


5060 0548 


6 


TSTR:S( 


8013) 


2N'»055 




TSTmSJ Nfr''J 


80 S3 1 


2.N3055 


. 


TSTWJSV i'lPt'.j 


HO 5 3 1 


2N3055 




TSTft.:Si 


80131 


2N7055 


1 

. 


TSTl-’rSI NPN 
DELE TED 


' 78680 


1 856-0291 




RJVAR COMP 7. K K10K OHM 20R t.TN 


28680 


210032B7 


1 


N.S.R. rvART OF ft? 

R:VAft COHP !0K OHM 2015 TsN S/AW 


28680 


2100-260? 




R:V#U: COMP 5 MEGOHM 20 S LSN t/2M 


28680 


2100-2563 




H!F-)iD COMP lOOft CHr{5 5?; S/ 6 W 


01121 


C 8 1065 


* 


R;'i/4’S CO^P 50K OHM 20t L . M 1/"W 


23680 


2100-1717 


■ i 1 


RsVrtR COMP 5K OHM .70S UN 1/2W 


28680 


2100-7086 


1 


(CVAR COMP lOK OHM LOG 1/6W 

DELETED 


28680 


7 ion- ?f, 08 


1 


SWirCH:S5.!D,E 


797? 7 


G-126 


2 


SWITCH: PUSHBUTTON DPDT 


82389 


S2S-101? 


1 


SWITCH: ROT ART 1 .SECTION 3 POSIT ION 


’BABO 


310o„i«(,5 


1 


SMI TOSS PUSHBUTTON SPOT 
(INCiUOfe'S (ISIS 


87036 


r>6-6H;Rl-27-'187 


1 


SHI ft: H-‘! .SLIDE DCBT . 
ai5,/230y OPERATtOWS 


823B9 


3101 1237 



S»>(' introduction lo this Kcciirur for curJcirin:.; informatium 




SectbR V9 



Mode! ISIA/AR 



Tais 5 ® %-2. RepSaceable Parts (Confd) 



Reference |^p 
Designation 



SSiumber Oty 



Description 



Mfr 

Code 



Mfr Part Number 



3101-00;7 



91C0HV? 
5003- 15)72 
50a3'i9'fl 



;:vVITC^;;?USH 8 UTTON DPDT 
{ERASE) ' 

TF.AMSlPORMefiiFOWER 

CAI'HDL'E RAY TUBEiSTANDAHD 

CATHODE RAY Ti,!BE;(NON GRATICULE) OPTION 631 



12S-1032 



9100-1117 
5083-1972 
5083 1371 



3120-1B2I 

0018I-S1617 

00181-61820 

00180-61616 

0018061617 



CABLE ASSYiPOWER CORO 
CABLE AS5Y:T1 (181AONLY) 

CABI..E ASSY;T1 {181AR ONLY) 

CABLE ASSY:COAX, DISPLAY SWITCH (CABINE . ] 
CABLE A5SY:COAX, OISPLAY SWITCH (RACK) 



8120-1521 

00161-61617 

00181-61620 

00180-6(616 

00180-61617 



00180 61657 
001S1-61605 



00181-3160S 



NOT ASSIGNED ^ 

rAj-:u E ASRY.HORIZONTAL MAGNIFIER 
CA6L{::HORIZONTAL CRT CONNECTION 

[E^TJiIe'hORIZONTAL CRT CONNECTid/M (RACK) 



0018&61657 

OO181-610O5 



00181-61606 



00(80-61885 



00'!81-5l6Kd 



NOT ASSIGNED 
CA8LE:CRT VERTICAL 
NO) ASSIGNED 
^fOT ASSIGNED 
CASUEiSWEEP, GATE OUTPUT 



00180-61685 



00181-61613 



00180-61602 
00180-61683 
00181 61633 
00181 61634 



CASLE ASSY;T1 PRIMARY (INCLUDES L4) 
} OCILE ASSY:!.IWE (INCLUDES L5) 

5 LAK'.E ASSV;MAIN HARNESS (CABINET) 

I CAB.LE ASSY:MAIN N,ARNESS (RACK) 

1 MOT ASS I G(>) ED 



00180-61682 
00180-61683 
00181 61633 
00181-61634 



COIBrj-81653 
&)1U1 S1C17 
00 ISO' 6 1652 
14C00U84 
i4eaoo84 



CABLE ASSY: LOW VOLTAGE POWER SUPPLY 
CAai." ASSY: LOW VOLTAGE TRANSFORIWER 
CA6LE:CaAX, OISPLAY 
F»jSEHOLD£R:EXTRACTOR POST TYPE 
fUSEHOLDER-EXTRACTOR POST TYPE 



00180-61653 
00181 61617 
00180-61652 
342014 
342014 



1400-0123 

lAOsi-ciss 

■!40t>-()Q03 

1200-0041 

•I2i;i0-0041 



1200-0041 

1200-0041 

1200-Cfe(4'l 



FUSi,lHOLDER:3POLE FOR 1/4" DIA 
••-•USfcHOLOER:3POLE FOR 1/4" DIA 
(-USE MOLDE R : B RONZE C LI P 
5iOCK!-:7:TPANSI3TOR 
SOCKET'-TRANSISTOR 



3‘j 7003 
35 7003 
3510 11 
133-32-10013 
133 32-10(113 



SOCKET:TRANSISTOR 

SOCKET.TRANSISTOR 

SOCKET:TRANS!STOR 



133-32-10 013 
133-32-10-013 
133-32-10013 












Table (> 3 . list of Manufacturers^ Codes 



MANUFACTURER NAME 



ADDRESS 



00287 
01121 
01295 
02660 
04062 
04713 
0S820 
Cims 
0755/ 
08Q06 
(J9134 
14674 
17856 
S9701 
37942 
56289 
66295 
Tim 
71785 
72836 
72625 
7298? 
7313/i 
7427S 
75042 
76915 
•;S'!36 
7972 V 
801 61 

H7D34 

i»41B 

91837 

OlSfjfi 

915915 

88291 



CEMCO, INC. 

ALLEN BRADLEY CO 
TEXAS INSTRUli^tNI S, INC. 

BUNKER RAMO CORP. 

ELECTRO MOTIVE MFG. CO, 
MOTOflOLA 1-NC. 

WAKEFIELD 3MGINEFBINC. INC, 
FAIRCHILD CAWtiiA 
CAMPION CO. iMC 
GE MINIATURE LAMP 
TEXAS CAPACITOR ;:0. 

CORNING GLASSWORKS 
SILICONiX, INC, 

MEPCO/ELECTRA CORP. 

P.R. MALLORY 4. CO 
SPRAGUE ELECrPTCCO 
WITTEK MFG. CO. 

CHICAGO MINIATUi'C LAMP W'Ji-'K.r) 
CINCl-l MFG. CO, 

INDIANA GENERA;. COKP. 

HUGH L-BY INC. 

ERIE TECHNOLOGICA;. PROD. INC. 
HELIPOT D!V. OF BECKMAN INC, , 
SIGNALITE, INC. 

TRW, INC 
LITTLEFU5E. (MC. 

WALOES KOMINOOR, INC. 

CW INDUSTRIES 
ELECinONIC liMuo.YrRIEc> .''SSN. 
SWnCHCRAFT, INC, 

MARCO INDUSTRIES 
TOWER MFG CORP. 

RADIO MATE RIALS CO. 

DALE ELECTRONICS, l!'iC. 

MALCO MFG., INC. 

SJ 06REN TOOL, Si MACHSIVE CO 
SEALECTRO CORP. 



DANIELSON, CT. 
MILWAUKEE, Wl. 
DALLAS, TX. 
BROADVIEW, IL. 
WILLIMATIC, CT. 
PHOENIX, AZ. 
WAKEFIELD, MA. 
MOUNTAIN VIE.’' CA. 
PHILADELPHIA, PA, 
CLEVELAND, OH. 
HOUSTON, TX. 
CORNING, NY. 

SANTA CLARA, CA. 
MINERAL WELLS, TX. 
INDIANAPOLIS, IN. 

N. ADAMS, MA. 
CHICAGO, IL. 
CHIC.AGE, IL. 
CHICAGO, IL. 
KEASBY. N.J. 
PHILADELPHIA, PA. 
ERIE, PA. 
FULLERION. CA. 



NEPrUNE, NJ. 
PHILADELPHIA, PA, 

DES PLAINES, IL. 

LONG I, ELAND CITY, NY, 
WARMIMISTER, PA. 
WASHlIvJCTON, DC. 
CHICAGO, IL. 

ANAHEIM, CA. 
PROVIDENCE, R.l. 
CHICAGO, I L. 
COLUMBUS, NE. 
CHICAGO, IL, 

AUBURN, MA. 
MAMARONECH, NY. , 




See iiitfoduction to this section Cor ordering informatiosi 
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Model IBIA/AR 



Changes and Options 



SECTION VII 

WIAI^UAI CHANGES AND OPTIONS 





CHANGE 1 



7-2. This section contains information required 
to backdate or update this manual for a specific 
instrument. iX’Scriptions of special optiowi? and 
Btandard options are also in this section. 



T-'S., UAL 



CHANGES. 



7-4. This manual applies directly to the irsstrument 
with the serial prefix shown on the manual title page. 
If the serial prohx of your instrument not the sarne 
as The one on the title page, find your serial .prefix 
in table 7*1 and make the changes- to ^ the manual 
listed for the serial prefix. When making changes 
listed in • 7-1, make the change with the highest 

number For .example, if backdating changes 

3, anti 3 i-ir'i.-! ircCjiuired for your BCftaJ ptef/A, do 
o.hange 3 first, then change 2, and finally change 1. 
If the eeria! prefix of the instrumerit is I'iot -listed 
either on the title page or in table 7-i, refer to the 
enclosed MANUAL CHANGES sheet for updatings 
inforxnation. Also, if a MANUAf,. CHANCRES sheet is 
supplied, make a.ll indicated ERRATA eo,rredi?>ns,. 



Table 7-1. Manual Changes 



Seria.l Prefix 


Make Changes - 


748 


16 thru 1 1 


811 


16 thru 2 


814 


,16 thru 3 


827, 


16 thru 4 


838 


16 thru 5 


840 


16 thru 6 


923 


16 thru' 7 


936 


16 thru' 8 


1 96i ~ (181A) 


16 thru 9 


962 -• (iSlAR) 


16 thru 9 


1 977 - (181 A) 


16 thru 10 


1 978 - (iSlAR) . 


16 thru 10 


1 989 - (181A) 


16 thru 1 1 


1 996 


16 thru 12 


997 


i 10 thru 12 


.U30A 


10 thru IS 


11 44 A 


16 thru 13 


1 ' 1219A 


I ,16 thru 13 


12,21 A 


I 16 thru 13 


1230A . 


16 thru 14 


1252 


16 thru 14 


1308A 


16 thru 14 


1313A - (.IBIA) 


10 thru 15 


1315A - (181AR) 


18 thru 15 


1324 A - (181 A) 


16 


1337A - (181AE) 


1 .16 

[ - „ ! 



AlO: Change to HP Part No. 00181-66506. 

FI: Change to HP Part No. 2110-0021; 1.25 A. 

F2: Change to HP Part No. 2110-0016; 0.6 A. 

MP67: Change to HP Part No. 00181-00206. 

Delete: AlO, AlOCRl, AlOCl, AlORl, A10K2, 
A10R;3, AlOSl. 

Figure 8-13, 

Replace with Figure 7-1. 

Figure 8-14, , 

Replace with B’igure 7-2. 



CHANGE 2 

Table 6-2, 

CRl: Delete. 

Figure 8-19, 

CRl: Delete. 



CHANGE 3 

Table 6-2, 

Al: Change to HP Part No. 00181-66501. 

AlLl, A1L2: Change to HP Part No. 9140-0047; 
L:FXD20 mH. 

A1R52: Change to HP Part No. 0684-1531; R: FXD 
COMP 15K OHMS 10% 1/4W. 

A1R58: Delete. 

Hgure 8-19, 

A1R52: Change value to 15K. OHMS 
A1R58: Delete. 



CHAf^GE 4 



TabIe6-2, 

AlPi58: Change to HP Part No. 0757-0280; R: FXD 
MKTFF.M IK OHM 1% 1/SW. 



F’igure 8-19, 

A1E58: Change value to 1000 OIMS. 



CHANGE 5 



Table 6-2, 
A6R16: 



Change to HP Part No. 0757-0485; R: FXD 



METFLM 5L1K OHMS 1% 1/BW. 

• A6E19: Change to HP -Part No. 0757-0767; R: FXD 
METFLM 43.2K OHMS 1%) 1/4W. 

Figure 8-16, 

A6P16: Change value to 51. IK OHMS. 

A6R19: Change value to 43.2K OHMS. 
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CHANGE 6 

Page 5-7, 

Delete paragraph 5-38. 

Page 5-8, 

Delete paragraph 5-39. 

Figures 3-3 and 8-4, 

A1R59: Delete. CALIB. FREQ. ADJ. 

Table 6-2, 

Al: Change to HP Part No. 00181-66511. 

A1R29, A1R30: Change to HP Part No. 0757-0468; 

R: FXD METFLM 130K OHMS 1% 1/8W. 

A1R33: Change to HP Part No. 0757-0407; 

R: FXD METFLM 200 OHMS 1% 1/8W. 

AiR34: Change to HP Part No. 0757-0760; R: FXD 
METFLM 20K OHMS 1% 1/4W. 

A1F159: l^dete. 

Figure 8-7, 

A1R29; A1R30: Change value to 130K OHMS. 
A1R33: Change value to 200 OHMS. 

A1R34; Change value to 2 'K OHMS. 

A1R59: Delete, make ground cormeetion to bottom 
end of A1R29 and A1R30. 

CHANGE? 

Table 6-2, 

Delete: C7, C8, C9, L4, L5. MPl, MP3, MP32, 
MP33, MP34,' MP35, MP40, MP78, MF&3, WlO, 
V712, W13, W14, W15. 

Add: 5000 0447; COVER: B<9TlTOM RIGHT. 
5000-0448; SLIDE: LATCH. 

MP2: Change to HP Part No. 5000-0448. 

MP4: Change to HP Part No. 5000-0539. 

MP3S: Change to HP Part No. 00180-00205. 

MP43: Change to HP Fart No. 3020-0181. 

M.P44: Change to HP Part No. 5020-0480. 

MP45: Change to HP Part No. 5020-0502. 

MP46: Change to RP Part No. 00180-43101. 

'.‘■Oi MP47: Change to HP Part No. 00180-43102. 

. MP49: Change to HP Part No. 00180-60101. 

' ' ;|,v MP50: Change to HP Part Nc, 00180-60102. 

:: MP67: Change to HP Part No. 00180-00203. 

v'\ ' MP81: Change to HP Part No. 5000-0455. 

W2: Change to HP Part No. 0018(F61603. 

W8: Change to HP Part No. 00180-61604. 

W9: Change to HP Pari No. 00180-61605. 

Aid 2: Change io HP Part I4o. 0180-0039, C: FXD 
100 mF 12 VDCW, 

ASR3: Change to HP Fart No. 0757-0399, R; FXD 
METFIM 82.5 OHMS 1% 1/8W. 
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Figure 8-7, 

A1CR8: Delete connection to emitter of A1Q3 and 
coim;ect to +100 VFL 
C12: Change value to 100 }jlF. 

Figure 8-19, 

Delete: C9. 

Figure 8-22, 

Revise power input circuit as shown in Figure 7-3. 
A8R3: Change value to 82.5 OHMS. 



CHANGE 8 

Figure 8-22, 

Delete connections between Tl-1 to J3-10 and Tl-8 
to J3-26. 

Figure 8-23, 

Delete connections between Tl-1 to J3-10 and 
Tl-8 to J3 -26. 

CHANGE © 

Table 6-2, 

MP16: Change to HP Part No. 0370-0350. 

MP18: Change to HP Part No. 0370-0454. 

?viP19: Change to HP Fart No. 0370-0456. 

MP20: Change to HP Fart No! 0370-0457. 

MP21: Change' to HP Part No. 0370-0455. 

MP22: Change to HP Part No. 0370-0452. 

MP23: Change to HP Part No. 0370-0458. 

A2L1, A2L2: Change to HP Part No. 9140-0047, 
L: FXD 20 iuH. 

A8R;35: Change to HP Part No. 0757-0436, R: FXD 
METFLM 4.32K OHMS 1% 1/8W. 

A8V1, A8V2: Change to HP Part No. 1940 0013/ 
V: voltage reference 82 -+1.0V. 

Figure 8-7, Srhejnatic, 

Ll, L2: Change value to 20 pH. 

Figure 8-23, 

A8K35: Change value to 4320 OHMS. 

A8V1, V2: Change value to 82V. 

■■ CHANGE 10 ' 

Table 6-2, 

Delete: A3C22, A3K55, A3R56, A3R57. 

Add: A3L2; L: FXD 22 ^H. 

Change; Farts , as shown in Table 7-2. / 

Figure till, 

Revise Schematic as shown in Figure 7 4. 



Table 7-2. Change 10, IIP Part Numbers 



Reference r 
Designator 


Change to HP 
Part Number 




Description 


' < A3 


00181-66507 


A: HORIZONTAL AMPLIFIER HOARD 


A3C1 


0150-0075 


C: FXD CER 4700 PF 


A3C2 


0131-0004 


C. VAR MICA 16-150 PF 


A3C3 


0140-0231 


C: FXD MICA 440 PF 


A3R1 , 


0757-0465 


R: FXD METFLM lOOK OHMS 1% 1/8W 



7-2 



; 
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Table 7-2. Change 10, HP Part Numbers 



Reference 

Designator 


Change to HP 
Part Number 


Description 




0757-0344 


R: FXD METFLM 1 MEGOHM 1% 1/4W 


\3R4 


0761 0076 


R: FXD METFLM 18K OHMS 5% IW 


A3R5 


0757-0282 


R: FXD METFLM 221 OHMS 1% 1/8W 


A.3R6 


0757-0847 


R- FXD METFLM 27.4K OHMS 1% 1/2W 


A3R7 


2100-1418 


R: VAR CAR COMP 50K OHMS 20'» 1/2W 


A3R8 


0757-0440 


R: FXD METFLM 7.5K OHMS 1% 1/8W 


A3R9 


0698-5420 


R: FXD METFLM 3.87K OHMS 1% 1/8W 


A3R53 


2100-2030 


R: VAR 20K OHMS 30% J.iN 


A3Q1 


1855-0020 


TSTR: FET 


A3Q2 


1854-0083 


TSTR: SI NFN 


A3CR1 


1901-0096 


DIODE: SI 


MP49 


00180-00113 


CHASSIS: DISPLAY 


. MP50 


00180 00114 


CHASSIS: POWER / 



CHANGE 11 



Table 6-2, 

Add: MF98; HP Part No. 5020-0549, POWER PLUG 
SPACER. 

Change: Parts as shown in Table 7-3. 



Figure 6-1, 

Replace with Figure 7-5. 
Figure 8-23, 

FI: Change value to LO AMP. 
F2: Change value to 0.8 AMP. 



Table 7-3. Change 11, HP Part Number Changes 



Reference 

Designator 


Change to HP 
Part Number 


Description 


I?! 


2110-0005 


FUSE: 1.6 AMP (SLOW BLOW) 


F2 


2110-0020 


FUSE: 0.8 AMP (SLOW BLOW) 


tJl 


1251-0148 


CONNECTOR: POWER 


MP32 


5020-0550 


SHIELD: LINE FILTER 


MP34 


00180-01247 


BRACKET: LINE FILTER (CAP) 


MP35 


00181-00208 


PANEL:REAR, DISPLAY 


MP67 


00180-00235 


PANEL: REAR, POWER 


W1 


8120-0078 


POV7ER CORD 



CHAI^GE 12 

Table 6-2: 

MPl: Change to HP Part No. 5000-8424; COVER: 
TOP RIGHT (CABINE1’ PART); Mfr. Code 28480; 
Mfr. Part No. 5000-8424. 

MP2: Change to HP Part No. 5000-8422; COVER: 
•BOITOM EIG.HT' (CABINET PART); Mfr. Code 
28480; Mir. Fart No. 5000-8422. 

MP3: Change to HP Fart No. 5000-8425; COVER: 
TOP LEFT (CABINET PART); Mfe Code 28480; 
Mir. Part No. 5000-8425. 

MP4: Change to HP Fart No. 5000-8423; COVER: 
BOrrOM l.EhT (CABINET FART); Mfr. Code ‘> 
' 28480; Mfr. Part No. 5000-8423. 

MF80: Change to HP Part No. 5000-0446; COVER: 
TOP (RACK PART); Mfr. Code 28480; Mfr. Part 
No. 5000-0446. 

MP81: Change to HP Paii: No. 5000-0592; COVER: 

' BOTfOM (RACK PART); Mir. Code 28480; Mfr. 
Part No. 5()00-0592. 



MP82: Change to HP Part No. 5000-0444; COVER; 
SIDE (RACK PAR10: Mfr. Code 28480; Mfr. Part 
No. 5000-0444. 

MP87: Change to HP Part No. 5060-0775; KIT: 5 H 
RACK MOUNT; Mfr. Code 28480; Mfr. Part. No. 
5060-0775. 

\ 

CHANGE 13 

Table 6-2; 

Add: C9; HP Part No. 0160-3502; C:FXD T1 
DIOXIDE 0.30 PF 5% 500 VDCW; Mfr. Code 
78488; Mfr. Part No. GA. 

Add: MF79; HP Part No. 00180-06101; UJG:CRT 
PIN; Mfr. Code 28480; Mfr. Part No. 00180-06101. 
R2: Change to HP Part No. 2100-2076; R:VAR 
COMP 2 X lOOK OHM 20'X) LIN; Mfr. Code 28480; 
Mfr. Part No. 2100-2076. 

MP75: Change to HP Part No. 00180-25703; NUT- 
HORIZONTAL POSITION POT; Mfr. Code28480; 
Mfr. Part No. 00180-25703. 
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MP87: Change to HP Part No. 5060-8740; KIT: 5 H 
RACK MOUNT; Mfr. Code 28480; Mfr. Part No. 
5060-0775. 

Delete: MP98. 

CHANGE 14 

Table 6-2: 

A1R12: Change to HP Part No. 0757-04(51; R:FXD 
MET FLM 68.1K OHM 1% 1/8W; MiV. Code 
91637; Mfr. Part No. MF-1/10-32. 

A1R15 and A1R17: Change to HP Part No. 0757- 
0756; R:FXD FIJVI 13K OHM 1% 1/4W; Mfr. 
Code 28480; Mfr. Part No. 0757-0756. 

Figure 8-7: 

A1R12: Change value to 68. IK. 

A1R15 and A1R17: Change value to 13K. 

CHANGE 15 

Table 1-2: 

Under Writing Speed change Max write mode to 
1000 i!'v/msec. 

'Fable (i-2: 

AiO: Change to HP Part No. 00181-66510; ASSY: 
MODE SWITCH; Mfr. Code 28480; Mfr. Part No. 
00.181-66510. 

Delete: A10C2 through A10C4, A10CR2, A10CR3, 
AlOQi through A1O04, A10R4 through AlORll. 
AlORI thr ugh A10R3: Change to HP Part No. 
0687-102i; R:FXD COMP lOOO OHM 10% 1/2W; 
Mfr. Code 01121; Mfr. Part No. EB 1021. 

VI: Ciiange HP Part No. to 5083-1952. 

W14: Change HP Part No, to 00181-61616. 

W15; Change HP Part No. to 00181-61618. 
Paragraph 7- 10c: 

Change HP Part No. to 5083 1951. 

Figure 8-14: 

Replace with figure 7-9. 

Figure 8-16: 

Delete: A10C2 through A10C4, A10CR2, A10CR3, 
AlOQl through A10Q4, A10R4 through AlORll. 
Add: Wire (94) Irom S7 to AIO wire (94) output. 
Replace: AIO Mode Switch Board Schematic with 
figure 7-10. 



CHANGE 16, 

Table 6-2: 

A6: Change to HP Part No. 00181-66505; ASSY: 
PULSE CIRCUIT BOARD; Mfr. Code 28480; 
Mfr. Part No. 00181-66505. 

Add: A6Q5; HP Part No. 1854-0071; TSTR:SI NPN 
(SELECTED FROM 2N3704); Mfr. Code 28480; 
Mfr. Part No. 1854-0071. 

A6R16: Change to HP Part No. 0757-0462; R:FXD 
MET FLM 75K OHM 1% 1/8W; Mfr. Code 28480; 
Mfr. Part No. 0757-0462. 

A6R19: Change to HP Part No. 0757-0190; R:FXD 
MET FLM 20K OHM 1% 1/2W; Mfr. Code 28480; 
Mfr. Part No. 0757-0190. 

Add: A6R21; HP Part No. 0687-4741; R:FXD COMP 
470K OHM 10% 1/2W; Mfr. Code 01121; Mfr. 
Part No. EB 4741. 

AIO: Change to HP Part No. 00181-66516; ASSY: 
MODE SWITCH; Mfr. Code 28480; Mfr. Part No. 
00181-66516. 

Figure 8-16: 

Add: A6Q5 and A6R21 as shown in figure 7-8. 
A6R16: Change value to 75K. 

A6R19: Change value to 20K. 

7-5. STANDARD OPTIONS. 

7-6. .The following standard options are modifica- 
tions installed on HP instruments at the factory and 
are available on request. 

OPTION 003: Operation with i()0/200V input power. 
Circ' it change shown in figure 7-6. 

OPTION 004: Operation with 1 10/220 V input power. 
Circuit change shown in figure 7-7. 

OPTION 631 Standard CRT (VI) is replaced by non- 
graticule P31 phosphor CRT. 

OPTIC N H49 (not covered In this manual): Remote 
program capability is provided for *he MAX WRITE, 
WRITE, NORM, STORE, and ERASE functions of 
the instrument. Front-panel pushbutton control is 
still available for the operator. 





t 
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TO JCT 
A6R22/A6Q5 



TO A6RI7 



MAX 

WRITE 



TO JCT 
A6RI6/A6HI9 



(936) 



TO’ A6R2I 



TO JCT 
A6RI/A6QI 



^ 1 , ^ 

i WRITE INORMAL 



I VIEW I 



T 1 (94) 



(945) 




STORAGE 

MESH 



Figure 7-1. Mode Switch Schematic 






^ (9?. 4) 

^ ^.|56V 

\ » CRT 

' (924) COLLECTOR 
MESH 



l0IA-C-2^ 



(934) 
(946) 

(935) 

(936) 
(938) 

(937) 
(924) 
(924) 
(945) 








7 ip 11^. 



ira 

ira 

iffj 




MAX W 



WRITE 



NORM 



VIEW 



STORE 



Figure 7-2. Mode Switch Connections 
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Figure 7 3. Power Line Receptacle 
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Figure 7-4. Horizontal Amplifier External Input 
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Figure IS. Option 003 



Figure 7-7. Option 004 
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Figure 7-8. Addition of A6Q5 and A6R21 to Schematic 3 
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Figure 7-9. Mode Switch (AlO) Wiring and Component Identification 



*■ irw 




Figure 7-10. Mode Switch (AlO) Schematic 
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SECTION ¥111 

SCHEMATICS AND TROUBLESHOOTING 



•-1. INTRODUCTION. 

8-2. This section contains schematics, repair and 
replacement information, component-identification il- 
lustrations, waveforms, test conditions and an over- 
all troubleshooting tree. Figure 8-2 provides a guide 
to locating possible problems. Table 8-1 defines sym- 
bols and conventions used on the schematics. A dis- 
assembly procedure for removing the cathode ray 
tube (CRT) is also contained in this section. 

8-3. SCHEMATICS. 

8-4. Scheipatics are printed on fold-out pages for 
easy reference to tlie text and figures in other sec- 
tions. The schematics are drawn to show the elec- 
tronic function of the circuits. Any one schematic 
may include all or part of several different physical 
assemblies. Non MIL-standard symbols and conven- 
tions used in the schematics are define din Table 8-1. 

3-5. The schematics are numbered in sequence with 
a bold number ih a box at the lower right-hand corner 
of each page. These numbers are used to cross ro*f- 
/ erence signal connections between schematics. At 
each circuit breaking point, a notation is made of the > 
signal name and a number (in bold type). This num- 
ber indicates the associated schematic which contains 
the source or destination of the signal. To find the 
source or destination of any point on a given schema- 
tic, turn to the schematic referred to by riumber and 
find the name of the signal in question, 

' 8-6. A reference designationstableon each schema- 
tic lists all components shown on the schematic. Com- 
ponent reference designators which have been deleted 
froip the schematic are listed belo^y the table. 

8-7, All components within the shaded areas of a 
schematic are physically located on etched circuit 
boards. Components not physically located on an 
I etched circuit board are shown in the unshaded areas 
of the schematic. 

8-8. Transistors and diodes, packaged in metal cans 
having one lead in com mon with the can will ha^e the 
connection shown on the schematic by a heavy dot. 

8-9. KEFERENCE DESIGNATIONS. 

8-10. The unit system of reference designations used 
in this manual is in accordance with the provisions of 
USA Standard Y32. 16-1968, Reference Desi[^nations 
for Electrical andEleptronics Parts and Equipments, 
dated March 1, 1968. Minor variations from the 
standard, due to design and manufacturing practices, 
may be noted. 

8-11. Each electrical coniiponent .is assigned a class 
letter and rr.mber. This letter-number combination 
is the basic reference designation. Components which 



are not part of an assembly have only the basic ref- 
erence designation. Components whibh are part of 
an assembly have, in addition to the basic designation, 
a prefix designation indicating the assembly of which 
the component is apart (resistor R23 on assembly .A1 
is called A1R23). 

8-12. Assemblies are numbered consecutively. If 
an assembly reference designation is assigned and 
later deleted^ that number is not reused. 

8-13. COMPONENT LOCATIONS. 

8-14. Locations of components on assemblies and 
subassemblies are illustrated in phqtos adjacent to 
the schematics. Since the schematics are drawn to 
show function, portions of aparticulai* assembly may 
appear on several different schematics. Note that a 
small dot etched on the board identifies the emitter 
lead of transistors, the source lead of a 'ield effect 
transistor (FET), the cathode lead of diodes, and the 
positive side of electrolytic capacitors. The compo- 
nent-location photo is printed next to the schematic 
that shows most of, the circuitry , on the assembly. 
Components located on the chassis are identified in 
ihgure 8-3. The location of all adjustments are 
shown iri Section V. An exploded- view drawing that 
shows m.echanical (and some electrical) parts is lo- 
ci tivd in Section VT. , 

8-15. BOARD CONNECTIONS. 

8-16. Square-rpin connectors are identified on cir- 
cuit boards by the color code of the connecting wire. 

8-17. SEMICONDUCTOR REPLACEMENT. 

i 

8-18. Figure 8-1 isincludedtohelp identiiy the leads 
in the common shapes and sizes of semiconductor de- 
vices. When removing a semiconductor, use long- 
nosed pliers as a heat sink between the device and 
the soldering iron. When replacing a semiconductor, 
ensure sufficient lead length to dissipate the solder- 
ing heat by using the same length of exposed lead as 
was used for the original part. 

8-19. TROURLISHOOTINO, 

8-20. The most important prerequisite for success- 
ful troubleshooting is understanding how the instru- 
ment is designed to operate and correct use of front- 
panel controls. Suspected malfunctions may be caused 
by improper contro’ settings or circuit connections. 
Before doing the test and/or troubleshooting, proce- 
dures, read Section III (Operation) for an explanation 
of controls and general operating considerations, and 
Section IV (Principles of Operation) fpr an explana- 
tion of circuit theory. 

8-21. K trouble is suspected/ visually Inspect the 
instrument. Look for loose or burned components 
that might suggest a source qf trouble. Check to see 
that all circuit board conhectionp are making good 

8-1 
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contact and are not shorting to an adjacent circuit. If 
no obvious trouble is found, check the power supply 
voltages in the unit. Prior to any extens^ive trouble- 
shooting, check the externalpow'er sources also. Fig- 
ure 8-2 lists several of the most connunon malfunctions 
and probable sources of trouble. 

8-22. DC VOLTAGES. 

8-23. pc voltages are indicated on the schematics 
for active components (transistors, etc). Conditions 
for making the voltage measurements are given in 
Table 8-2. 

8-24. TEST POINTS. 

8-25. Test points are shown on the schematics with 
this symbol ( Q ), and correspond to test point jacks 
Oil etched circuit boards. They do not necessarily 
correspond to waveform measurement points. 

8-26. V/AVEFORMS. 

8-27. Waveform measurement points ( S7 with a 
number enclosed) are placed on the schematics along 
main signal paths. The numbers inside the measure- 
ment point symbols ( V ) are keyed to corresponding 
waveforms adjacent io r?.ch schematic. Conditions 
for making the waveform measurements are given in 
Table 8-2. 

8-28. REPAIR AND REPLACEMENT. 

8-29, The following paragraphs provide procedures for 
replacing components in the instrument and basic con- 
siderations when repairing etched circuit boards. Sec- 
tion VI provides a detailed parts list to allow ordering 
of replacement parts. If satisfactory repair ( or oper- 
ation) cannot be obtained, contact the nearest hp Sales/ 
Service Office (addresses at rear of this manual). If 
shipment of the instrument to the Sales/Service Office 
for repair is recommended, see Sectionll of this man- 
ual for repackaging and shipping information. 

8-30.HIGH VOLTAGE SUPPLY REPAIR. 

8-31. The following procedure should be used when 
replaciiig the High Voltage Rectifier Assembly (A5), 
and the High Voltage Tripler Assembly tA9). 

To prevent CRT damage when troubleshoot- 
ing the H. V. supply, disconnect the CRT soc- 
ket and disconnect second anode connection 
(H. V. connector block). This will leave 
the capacitive load of this tripler on the 
H. V. transformer and maintain the normal 
45 kHz oscillation. 

^ . I ' ' 

a. Remove the top left side cover of Model 181A or 
top cover and left side cover of Model 181AR. 

b. Remove two screws from hv cover and lift up. 

c. Remove four screws holding rear panel of dis- 
play chassis and let hang. 

d. Unsolder the five wires from small printedcih- 
cuit board mounted to A5T1. 
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e. Remove the white, gray, red/blue, and red/wliite 
wires from printed circuit board A1(HV Control Assy). 

note; 

To remove A5 and A9 as a unit, omit 
steps f through h. 

f. Remove four screws from HV Rectifier Assem- 
bly (A5). 

g. Remove the gray wire and the yellow wire com- 
ing from the HV Tripler Assembly (A9). 

h. The A5 Assembly can riow be removed by pulling 
out and toward front of instrument. 

i. Unsolder wires on H. V. connector block that 
is mounted on chassis. 

8-32 HEAT SINK REMOVAL. 

8-33. There are two types of heat sinks used in the 
181A/AR. The friction type heat sink is used on A1 
and A3 assemblies. The transistors can be removed 
from the heat sink by carefully pulling the transistors 
from heat sink with a pair of long nosed pliers. A 
heat dissipater casting type of heat sink is used in the 
low voltage power supply (LV PS). They are shown in 
the exploded view in Section VI. The transistors may 
be removed by removing the two screws which secure 
them to their sockets. 

8-34. CRT REMOVAL AND REPLACEMENT. 

8-35. Remove the CRT as follows: 




To prevent personal injury, wear a face 

mask or goggles when handling t.he CRT. 

Wear protective gloves and handle the 

CRT carefully. 

a. Remove plug-ins from the oscilloscope. 

b. Remdve all four covers from the Model 181A 
or the top and bottom covers from the Model 181AR. 

c. On the Model 181 AR, remove the shield )two 
screws) next to the CRT post accelerator lead(sMeld 
is between CRT and plug-in compartment). 

d. Remove the flexible three conductor CRT lead 
from the connector block. 

e. Remove the connections from the neck pins on 
the CRT (use long nose pliers through access holes). 

f. Remove rear display panel. 

g. Loosen clamp at rear of CRT., 

I h. Carefully remove CRT socket. 

i. Remove front-panel CRT light shield by 
iiiqueezing at midpoint, top and bottom. 
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j. Remove CRT bezel by removing four retaining 
screws. 



CAUTION 



Do not place CRT face down after removing. 
This may cuase damage to CRT by placing 
charged particules on storage mesh of tube. 



k. Place one hand on the face of the CRT and, with 
the other hand, slide the CRT forward and out of tlie 
instrument being carefulnot to catch neck pins on the 
trace align coil. 

I’i 

8>36. To install a CRT, reverse the above procedure. 
After the CRT is installed, perform the adjustment 
procedure in Section V. 

8-37 SERVICING CIRCUIT BOARDS. 

8-38. Etched circuit boards in this instrument have 
components mounted on one side of the board, conduc- 
tive surfaces oh both sides, and plated-through compon- 
ent mounting holes. Hewlett-Packard Service Note 
M-20Econtainsuseful information on servicing etched 
circuit boards. Some important considerations are as 
follows: 

a. Use a 37 to 47, 5 watt chisel tip soldering iron 
with a tip diameter of 1/16 to 1/8 inch, and a small 
diameter rosin core solder. 

b. Components may be removed by placing the 
soldering iron on the component leads oa either side 
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of the board and pulling the component straight away 
from the board. If heat is applied to the component 

c. If a component is obviously damaged or faulty, 
clip the leads close to the component and then unsolder 
the leads from the board. 

d. Large components, such as potentiometers, may 
be removed by rotating the soldering iron fr om lead to 
lead and applying steady pressure to lift the part free. 
The alternative is to c lip the leads of the damaged part 
and remove them individually: 

e. Excessive heat or force will destroy the lami- 
nate bond between the metal plated surface (conductor) 
and the board. If this problem should occur, the lifted 
conductor may be cemented down with a small amount 
of quick-dryingacetate base cement having good insu- 
lating properties. Another method of repair is to ' 
solder a section of good condiuctingwire along the dam- 
aged area. 

f. Before replacing a component, heat the remain- 
ing solder in the component hole and clean it out with 
a toothpick or "solder sucker. " Sharp pointed metalic 
tools are not recommended since they may loosen eye- 
lets in boards or remove plating from the inside of holes 
on plated-through etched circuit boards. 

g. Tin and shape replacement component leads to 
fit existing holes. 

h. Install the replacement component in the same 
position as the original (refer to Paragraph 8-21). 
side of the board, greater care is required to avoid 
damage to the components, especially semi-conduc- 
tors. Heat damage pay be minimized by gripping the 
lead with long nose pliers between the soldering iron 
and the component, thereby forming a heat sink. 
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Model 181A/AR 




P/0 

CW 



NC 

V 




^A>~ 




' V , ' ’ • y 

Table 3-1 • Schematic Notes 



Refer to M I L STD -1 5-1 A for schematic symbols not listed in this table. 



Etched circuit board 



Front-panel marking 




Field effect transistor 
(P-type base) 

Field-effect transistor 
(N-type base) 



Rear-panel marking 




Breakdown diode 
(voltage regulator) 



Front-panel control 
Screwdriver adjustment 
Part of 

Clockwise end of vari- 
able resistor 

No connection 




= High Voltage 



I • 
> 



V 




Circuits or components drawn 
with dashed lines (phantom) show 
function only and are not intended 
to be complete. The circuit or 
Component is shown in detail on 
another schematic. 



Waveform test point 
(with number) 



(925) = Wire colors are given by 

numbers in parentheses 
using the resistor color code 



Common electrical point 


[ (925) is wht-redrgrn 1 


(with letter) not necessarily 


0 - Black 


5 - Green 


ground 


1 - Brown 


6 - Blue 




2 Red 


7 ■ Violet 


Single-pin connector on board 


3 - Orange 


8 ■ Gray 




4 - Yellow 


9 - White 



Pin of a plug-in board 
(with letter or number) 



= Coaxial cable connected 
to snap-pn jack 



= Coaxial cable connected 
directly to board 



= Wire connected to pressure-fit 
socket on board 



Switch wafers are identified 
as follows: 





^ = Optimum value selected 

at factory, typical 
value shown; part may 
have been omitted. 



= Main signal path 

Primary feedback path 
Secondary feedback path 



Unless otherwise indicated: 
resistance in ohms 
capacitance in picofarads 
inductance in microhenries 



PC*5{FINE) 

R2 



C5 

(HIDDEN) 




Figure 8-3. 
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Table 8-2. Waveform and DC Voltage Measurement Conditions 



WAVEFORMS^^^ 

The test point waveforms, as given infigures preced- 
ing the schematic diagrams, were tiiken nndef the 
following conditions: 

MODEL 181 A/ AR OSCILLOSCOPE 

■ Mode WRITE 

PERSISTENCE MINIMUM 

DISPLAY INT 

INTENSITY. . • MINIMUM 

HORIZONTAL 

Time/Div > 20jusec 

VERTICAL 

Polarity. P 

Display ALT 

TRIGGERING 

Trigger Mode AUTO 

Trigger INT 

Slope + 

MODEL 180A/AR (MONITOR OSCILLOSCOPE) 

DISPLAY . . „ . '■ INT 

, MAGNIFIER,. '. . XI 

HORIZONTAL 

Triggering. . . . . . ..r. INT 

. ' Slope. . ... I... ,1 ,« I, II ...... 

Sweep Mode AUTO 

VERTICAL 

Polarity +UP 

Display.....; - channel A 

Input. 



AC 



Note 

Any exceptions to these conditions are noted adjacent] 
to the applicable waveform photo. 



DC VOLTAQES 



The DC voltage readings' as given on the schematic 
diagrams, were taken under the conditions listed be- 
low. 

Mode... ...........WRITE 

PERSISTENCE. MINIMUM 

HORIZONTAL POSITION. .......... CENTERED 

DISPLAY............. INT 

INTENSITY ............ .MINIMUM 

MAGNIFIER. XI 

Line Voltage 115V 

NO PLUG-INS 

Exceptions (if any) are noted in the waveform figure 
preceding the individual .schematic. 

All voltages measured with reference to chassis 
ground. 

Voltage readings are considered normal if within 
10% of voltage given on schematic,, 



' See Table l'-2 for Measurement Com"' ions 
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Figure 8-6. Waveform at Test Points in aitput and Gate Amplifier circuit. 
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Figure 8-9. Component Identification, Assy A3 












































See Table 8-2 for measurement conditions. 
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Figure 8-10. Waveforms at Test Points in Horizontal Amplifier Circuit 
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Figure 8-21. Component Identification, Assy A7 
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9HANUAL IDENTIIFICATION 

MocSel Numbei': T81A/AR 

Date Printed: September 1976 

Prjirt Number: 90181-90916 



This supplement contains important information for coiTectir^gr manual errrirs and for adapting the manual 
to histruments containing irnprovemente made af^r the printing of the manual: 

I To use this ci'appl'pment: 

Make ail l']RHATA corrections,. 

Make all appropriaie serial pumber related changes indicated in the tables below. 



r» Soria* Prefi" o: Nuniber --y 

'1913A'V 

TW ■ ■— u w i u li w — Ill'll — il 1 

2045 AO 81 Ai j, 

2043A (181AR) j 

2n2A(181A) 

2120A081AR) 



Mako M,inual Changop 



S'Srial ai Numbor 



1,2,3 





iVIako Manual ChanKOK 






A NKW ITEM 

ERRATA ' _ 

Table 6 2. Replaceable Parts, 

Change. A1R54, HP Part No. 0698-0169, RF 16.25M 5% iW, Mtr Code 28480, Mfr Part No. 0699-0169. 
Change: A5R3, HP Part No, 0693-8427, RF 29M 10% 1 W, Mfr Code 28480, Mfr Part No. 0698-8427. 
Change; A1CCR1 , HP Part No. 1 901 -0036, DIODE-HV RECT 1 KV 600 MA DO-29, Mfr Code047f 3, Mfr Part 
No. SRI 358-1 2. 

Change: MP35, HP Part No. and Mfr Part No. to 00181-00224. 

Change: MP45, HP Part No. and Mfr Part No. to 1440-0152. 

Add: MP99, HP Part No. 0905-0779, GASKET-LIGHT SEAL, Mfr Code 28480. Mfr Part No. 0905-0779, 
Delete; XF1. 

Ado. XF1A, HP Part No. 21 10-0564, FUSE POST; Mfr Code 28480, Mfr Part No; 2110-0564. 

Add, XF1B, HP Pars No, 2110-0565, FUSE CARRIER, Mfr Code 23480, Mfr Part No. 2110-0565. 

Add. XF1C, HP ,^art No 2110-0569, NUT-PLASTIC, Mfr Code 28480, Mfr Part No. 2110-0569. 



NOTE 

I •• 

Manual i hanKo 8upphaiH>ntB arc revised as often as necessary to keep manuals as current and accurate as possible. Hewlett Packard 
r«B;ommends that you periodii;a!ly request the latest edition of this- supplement. Free copies are available from all HP offices. When 
te()uestinKi copies tpiote the manual identification information from your supplement, or the model number and print date iVom the 
title page of the manual. 
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CHANGE 1 

Table 6-2, , ^ 

, Add: HI 5. HP Parr No 2190-0018, Qty 2, WASHER-LK HLCL NO. 6 .141 -IN-ID, Mfr Code 28480, Mfr Part 

No. 2190-0018. 

Add: H16, HP Part No, 2360-0195, Qty 2, SCREW-MACH 6-32 .312-IN-LG PAN-HP POZI, Mfr Code 
28480, Mfr Part No. 2360 0195. 

Add: HI 7, HP Part No. 3050-0010, Qty 2, WASHER-FL MTLC NO: 6 .147-IN-ID, Mfr Code 28480, Mfr 
No. 3050-0010. 

Change: L3, HP and Mfr Part Nos. to 01 741 -6600 T. 

Change: MP58, HP and Mfr Part Nos. to 00181-00605. 






CHANGE 2 

Table 6-2, Replaceable Parts, 

Change A7, HP Part No. and Mfr Part No. to 00181-66522. 

Add: A7C2, HP Part No. 0160-2903, Qty 2, C: FXD fcER 05UF ±20% 500VDCW, Mfr Code 28480, 

Mfr Part No. 0160-2903. 

Add: A7C3, HP Part No 0160-3494, Qty 2, C:FXD ELECT 47UF ±5% 200VOCW, Mfr Code 28480, 

Mfr Part No. 0160-3494 

Add: A7C4, HP Part No. 01 60 3494, C:FXD ELECT .47UF ± 5% ;200yDCW; Mfr Code 28480, 

Mfr Part No. 0160-3494. , , 

Add: A7C5, HP Part No, 0160-2903, C.FXD CER 05UF ±20% 500VDCW, Mfr Code 28480, 

Mfr Part No. 0160-2903, ' 

Figure 8 23. Schematic 5, 

Make changes shown in figure 1 of this manual change sheet. 

A CHANGE 3 

Page 6-7, Table 5-2, Replaceable Parts, 

Change A8 HP and Mfr Part Number to 00181 -66523. 

Change A8C2 to HP Part Number 01 80-0269, C:FXD; ELECT 1 UF +50-^10%! 50 VDCW, Mfr Code 56289, 

Mfr Part Number 30D105G1 50BA2-DSM. 

Add A8C1 1 , HP and Mfr Part Number 0140 0176, C:FXD MICA 100PF 2% 300 VDCW, Mfr Code 28480 

AddA8C12, HP and Mfr Part Number 0140 0176, C:FXD MICA 100PF 2% 300 VDCW, Mfr Code 28480 

Change A8R5 to HP and Mfr Part Number 0757 0060, R:FXD MET FLM 24. 3K QHM 1% 1 /2 W, Mfr Code 
28480, 

Change A8R8 to HP and Mfr Part Number 0757-0060, R:FXD MET FLM 24, 3K OHM 1% 1 /2 W, Mfr Code 
' 28480 

Change A8R9 to HP and Mfr Part Number 0757 0435, R:FXD MET FLM 3920 OHM 1 % 1 / 8 W, Mfr Code 
28480 

Change A8R10 to HP and Mfr Part Number 2100 1773, R'VARWW 1000 OHM 5%TYPE H 1 W, Mfr Code 
28480 

Change A8R11 to HPandMfr Part Number 0757-0767, R:FXD MET FLM 43. 2KQHM 1% 1/4W, Mfr Code 

28480, 

Page 6 8, Table 6 2 Replaceable Parts, 

Delete A8R31, 

Add A8R38, HP and Mfr Part Number 0757-0770, R:FXD MET FLM 56. 2K OHM 1% 1/4 W, Mfr Code 
28480, 

AddA8R39, HP and Mfr Part Number 0757 0766, R:FXD MET FLM 39.2K OHM 1% 1/4 W, Mfr Code 
28480, '■ , ' , ' 

Delete A8V1 and A8V2 

Add A8VR4, HP Part Number 1902-0787, DIORE BREAKDpWN:9.0,V 5% 500 MW, Mfr Code0471 3, Mfr 
Part Number 1 N937, 

Page 8-15, Figure 8-22, 

Replace A8 Component Identification with Figure 2 of this manual change sheet, 

Page 8 15, Figure 8-23, 

Make changes shown in Figure 3 of this manual change sheet, 

' '■f " • . ■ ' ■ ' ' ■ ' '' 2" 







Fimire 2 Renlacement for A8 Component kienufin 
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Figure 3 Changes to Figure 8 23 (Schematic 5) 
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